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(rfoifq^ & 2&3±iO 0»3S ^S5ag^ 

^uodcotP£ii. S5oi^ ^pcIIj E5^ 

jrt^ego a-c^£ii^oi5f[] ^£»Dj ?j£ i0^£^ 

^to^oir tfiocSc?^ gpc 6 esctb^i q£p£G ^■ l 0^s ,: 6o^ 

558 e>o &t& I ^ 


cD rPOiD 


3en= &*&) 
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ujj£j[ ^SLl ^ rtj&Ov^cSi. escceic 5 GsdfozS zSzSirap© 

®"* ’*£ ci &E3 3 E, efcf^ epc-ddc* ©^pBos^ecj.. da 
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FibhoOcr £&>& iPri. s^SSqej 7jCP>jii5 n 3g IGDyd 6 SafclbadiS^G 
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E^otf 6 IpjSfi &*££ cbtep £S&(^ojCQdA^dw fipg^oS. (©scceS so\d 
^od® ^bSta gtionp dodS, e^JbtjE ss**st :5 
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dp^So esijSj^ c'^i djdd^Sd^dSp-dj. 
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C'OiS^ ssrj <&sSpod^o ‘S^oiB, ssS) Sprp ^ipkSQ^ Arm/vn 
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S&d e-£d3 &&^spq»- ®w5otoS|pc£D da £B£bd (s^os^&S JSo&S^ 

d^jfPEJtSci EPCP^ eJ§ iSadiT ffidj ^JdbtSQ fl% eio^©^ dpdO} <DdP SSi5jjijd3!^ 
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t&C5f^£u cfijo*fc>. ffiO ffldbi^cjoatjbtjrP' ^offii efcp 1 
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eiifSo^ &D i5ajd fc ^3^ cioScPrPw 
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«5 :W 

■£j£iC' gfSrpii) dsocSC'^G^ 5 SjS 6 ^o^oC 5 ^^Ijfejj 5 i § i ' lfl 
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^ep. Dg&s I]tkrt;efoo&. ts£ ^gpefo ^>Dc^ C&6cr? 

^fib^CEO. 
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dsS&Soiydb, el.^ ®3od %d 3*feju tiofc spfo^g^ ;£& 2S^ & &,g £gjd 
££8 spirS; £gtoo£. epc d* y&S^fl gjVd. ^ iteorp 3a^ 0 
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^gp»e? &g£j s*o3 dcjoSJ^froda 1.^5 so^da,. <Dodc.£o£ 
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e £*£■ |$S«ifo SrijgcF toga sos9 £*Gn= 

Sdol5 ©S dp6prp sSgpa Searta 35 o*?5g sqep 3© aodS^fSft, 

B^ta SatSfc ^i^oiSo SOfiep ^5fc6g& ^g 36^ 

o' , ^ a I>, tioiKoG, 

^ s cw &ao^ a-s^jdosfo rtiGofi dfr sseftoS. to &&& 0O ^^ 

g^,^, ^,y ^jSoj^CPdS|S£3 ^3S«{fibff* drfocC 6 
^-^di:oi£* i^E5gi^o&- ®0 .!5i-6 ^pc 5 s^di. 

®S®“,J% ^^flodcp^g s3S® ^^(Sj-s^ckj’ ®^d5Sj^ ^£JO"l> 
®t»wo«3 i_^6o^To ^sa^dafcsw; zj*6£&> c^Ga^oQ. (£■&"-■ c j^sSo e-S 

5°dc53i)S 

a* t ^ _ a- 1 

g^ ^tdic^g. ffitr 5 ?^ £}&p etfeB^S ^do S^dcso ^^oi! □“&$ 
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qSjc&o rte&jfo&gSdabPO: es tf^on* SosjS^, ^jSjSsS 5 
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£*fd E£dre» sS3 L ^i s^SE 32 £3 &>£ ^riGdd S"© u&^ob, 
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■^QtBoB. SSCGod eddl^ SfldOCDdi^Drj EdiB cG^O^St 

0p6jo£ rrdS £;sp 60B: Sfl^SS \p>6o^o ^sq& 

C7-fj& ^opdt <~£ aSpd dioB doxT’CJ. E-^o ^ 

EBa; iS^d&pd 6 ^od3d5 i^do^o frCFog'S^ cp^ S-tbB 

3Sid s-dd. E^c -s^tSorp (s^a^cug 6 

iCjSaicdjo ir^ido ep^odyn^ g’^^rtidcp^ ^ciajodE ssdSa^ ^ 

S" j ^j ^S^;db. tiz fdSo^So "^^5 &■ ZJuiii spdidti^ ssq^d^B 
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j^^pdES 0 ^ 1 ^ J&n odfl ^jDjCjJ Bweb Oi^rn^C^ ®Ic^ fi?rt^SrO cS(^r^&. AS 
^^’§ g ^An fy?5o ■3ojj0cij' K/iw a J^J' 1 ©^irs/utS spfiJ^Jv tU^C- S^iJicj 

3^£6 &tf S 6 ^ rbdo fcodeSdr. CT-SS sebea JbsSK^i-olS, 

^JrfsSoefrCb J^|p£)^ £>^ dc^ejS* s"ejo e^ 5, Sj^da^SS £dc> Q& i^tjg 

e& ^*^p5p^ 

3 &cs b ^ £-e^> (SQ c3 ^ *3&$5 ^oy s^^cS 6o&. s2£o& 
o 9 ^ (sfrdc^Jb t&c-c 0 ^o 5 ^d^pcySS* 
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&£^6odc5dcp ^ gq&£? ciS^r^p Sbdp ^daors 5 
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^da5o g&fi. g&JS 3 u£j £**>& AafeS 5 £c*E^&. fSoo£) £u^ 

s*o© Sdrau &-£ ^fcJfoSlfocfiL 63 ^^o^ 6£ tSdc'SS 

CPElg n^eC^i^ ^iSa^fcoS. 

&q&&c*u drto© 6 L&^bdao e5&oo* s^o&Srfo ^ggsj* 
fcotoobS ^So^ti-c^en ^MSj*; Ifri&o. ^eS^ri g*u^© 

$z*&0 aS iSjenlScojoS. Ejg 3§§ wotf 6 , goofl 6 £a£ Sgg ^Qjooi F 
fiSjJS s*o& £oao spud §"& s>& e^ s*ofi ©L^&orF 

e^SSSdqB. a^grio S5^rao r ^£g 3rfu45 ti ^^uCr 

toty^o:. ^Eisfod 6 ^Q<^S tSo^o^ s^o© ^s^d: &ude £h£ig) tp^ 57*& oS 6 
1 ^ ^E%oQ. SO «(f &Q& =?£ ©g 53^5 q G ^ock) 

I *o4kjo 6. ®S asrf ladaffcdj* 6oiao£. &,£ cpcxc 

I *5«%^ © e£ a s^atfigmS at^d gi&^^c&. ^ ^ojdd 

I Bogo ^sjq sfcB^ Ibg^n" ^ ^^oa. 5gd5 

I i it; Ptsrfo BwSrj&iea d«; doSQ^r^rr 1 «3fl^odu&. 

I, 65 ■SJCJ© sd'^Jg Z.£ 'boMZ'^ 

I COne ^ > ^j^aboG. cpocc ^^3 er-gd s^eionp S[©o^oA. 

K ti-OiT* sijo£3 et’o© rr'Earb StS >flbto 

lg«B»ejo*6 k v ^ ^ 

■ a “Sj&m de; ^o^J) $F&a&&o&_ afi ^u$ofcl6& 

[^ _ S s^?S ^b^. ©S ^©n° i&rfS 6 -Soes&S Ad^rtoo. 

■ o« ^n/j jf _j< -j- ^ 

ijsn-i J ^ '“^ 1j gESO «3^d !fco^ exsi^do^ s 

| ^a^gfi. 

57 




ai, rpafl) 
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tD^o 2,4 
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£c& SesFo-fr &sr&> (J^oa*gorF SdffdTOu. So&fc-S rjlS&Z #D^®j 
5“o© ^0^1^ <5^J5ej ^oiisoS. p dtf-ti atfij^ 
®J5s*33Soq^ 6£ej ^o^fcS e£. p df$E5 ;fcg£ 

£$} TO© &&3£ ttdfrb *?■£*&$. ^orijSog 

S=tf© £c&5 Stforp £c&Sto£e5di. £&)£ p iStfS a&67 E i^6 j^S^j 

<Dfcj£u£ p rf©g iS'frS g?o© ■tfo&^S 5 

eotfajpa* eft p ffl StijSfaBftf SSe; £o&nb3c ;&□$& do £&%& 


&oE £tfo£>c;^ Soso'ea TO©3tfo Sol3 ^^sSjt 5 ^ Sef t^>&§ S&pAorpS* 
ti^ej'QD. p r£*£ s*y© 4o&^ i^odJo^ (<£© {^tv> ^ 

jS&.ujbg^ i£c sd&d^o^ &vt± p dtftf 

^t5 ^fcu Seis^o^ k^ f^Q^o, 4?& p s*oQ 55GS 6 

n*£ ££S^ s^oS 3e$i5* n«S) ^odeb, 33 £*to asBfl ^GfriJiSaa 

p t$fj3 SsO?. l^^ffleSo 3d&3.&, liSy^tS&C" 5*^. 

^CPoS^iSraSb ds SjReSi ScKigfil: l^sv-Sot5£So ^3B^d&>&yc3 t o. sj& dj£si3i 

$£*£d £cd £)£<j£j»u;&) ^dfofSeS}. 

® £ufi© So^^a 8 £)£j£pu Sg^cd. esft fa*fr££ 

5^0© tfjpM ££ too, ©£jp& ^ijS^) |j a-Sft Sfo^j&dcu 

rv ^ l, '^t!‘ -L ' r-jG G3; £JiG:o Socii.- 4'“^^ S^O© toQkPdS. 

&S ©don" sijw^i ■DoS 6 tSj“6ofp ds dpg ££b Ed&rij^QG 5, 

3&c£otb, g£gp£a Sfctfo £j*&]2fr s*o3 fiepfiye«5j dd© uSe; &o£dp=eg 


Gpo£)q&. ^3=^3^ ei^Oti ^Jt5j=c5 ?35g£2 ^oS acSub^^O l&Sjj’ii) 

6 3o£o Soi ^c^gug£. eg 6gorv» &s5q s^pds iSH&zn^jr 


sstit] fl&C^Uf3 uitypeSj 

^osiS^Srp^ ^dbo^Sdp £$Ep*^ej,3i aj^gv^^tSd:. a,G 

19QG ^(3 ^ja^j Sj^O^jS^^OC 3 t^OC^SJO^ i^k^ ka*Q&Q 

® to S^*3"EJ) wofjjoe. ai67^ ^o^3i3i6^ ^ 

5*0© (^jtooC 1 e.^ ftoqkfbtf &Q& |^6oS s^g© SStp»e 

JfJ ^G^OiddT^]. ^ E^Oqbti^ d^dCCC-rT 1 5^0© ^Q 

S-^CJiT-n ^otEOd. TO® 4b^K^E3i^ *04^030. 3u^ B-oSj 

^©^guc-. & &q“-oe£o ^dC 6 Gau^ooB, 3®c© lio^ ^^or! 0 

^ y ^ 

- dI *iSoa36 d(Sj. ssolS |^s=c»c rtxiE= i SdfcScS £^3jaBr3» 

& "° «s 3y 


»lJ. 4 


tA s*oS ■oo&dii ^5$^^ 

<g fit$&&ep cieix^tj. 



T3go£5 


£6lk;&oadB£ s"oS 3rta GutoodS SiSbod&a^ i^ie^ 

Sbcodo e^n* fS^oSaoS, fSs'^eSi^, b^J 1 ^ -JjdiprfQ &&!■+ 

S -' J « Gf 1 — 

SfcoS). o^D^ e^oS ^ffoS* 1 4& 

fbq?o^o £Ou£)oG- scasS &r-gto5 rtatisB^p kcgodo 3-&O0* bodies 
'a^cpE"^ aS&.ot±i^Joej»o^K) da odfrta -zpiS ■£>££ £&■<*£> aotaodfr 
eccirofi, da a&dfcoiS 8 ,^d^£^&EPCi*wo£ tocw-r^jS 

£5ti>, z->£ hodv S c?*0 S°Sio l&oQ £fi£>ofte£ d^p<$3 
Svoj^ d§ ^djdbofiS ^is.j foCFodo s&ofcoofi. ikSoiS ts*q& 

&o4£o& rfg^rri^ r*£ rtrife&^p (Sqweo fjpSod ddfcfto£P&>| 

Ao&jodS £5%d >^s$i ^CFodo 3ea&o£>- 190SS 10141 S*E% c^o^ 6 

Hj££j£ ^cSjVF^ d<6 Ij3^;I.£ ^ 

frcp-oa^ fc^oBovfc^ atfotf $dsfrpn*ii>. ©odixS 6 sadfrS 

^e;0 E^iSl. 5933&S 65 o5j^. ISlnfi 6 d?5 &E^t)C3 f 'ft^ L (i; [jc^SCfO*^. 

<g^ -da^ra^ Smada, 

aa5|5 Eug Ajcc*Fx£££s> d§ 

f^£ SfiEofi 40 3i ™ ^ 


ggjvervtfB &£*Q£?SAgn* 

.'^■^tfjfctT ^r5z°££ ffd (L£ &£feS$&i$Q- epDdafS* «^i gfc^jtP^, 

^ lfiO& jri» 5 n tfc?t l i r p £pdJ jL Jit’ cSSl^ CSodj. -iSrv 1 

gPoeS bodies &&&x$jpb s*o& &&f\£ ggjpg* 1 toriaeto^ua; 
^£do &£s*&. cf. 33 sdaeu &QR3 ®2 «^pi# tf&Jiikae?* 

rtji?^ Eptforf ©datf&dj ac. £r geP^j fi&aptf&f 

g^dpcfo. ®oi^ 3od? aS£)£> Sodj^jc ^dj (Scf s>£- 

£p5o. riCT^Cfr *& 0*3> rtiiftcfejQ 3-odj %\,;c]ucj £-o^ 

LJ ** 

^fyuS ;jtO- ^oSjJipS cSaipeS&s e?o^5 &,& oi^^eSb «?£ s£fa. ®ffl fr£b 
grf 3udJ &i£fo$e*fc $©4,. ec^'crf dpfic dr#o. 

ii tfoda DiSps^l^sSTO d^daaaEP ficSmSfcS ®^5 sb^qS tf&gpS 
&»tso sens dp0o. £ sp^fedowsp « &pgo riwc* skskfcod&E 
7i^e5§ SeucP&. hearts flcS ^ efoes ^as’tio^ bodies 
SdfrK^OE- s£ &*£)£ fc-cpQ&o ©otooG, wca^ dap& Sg^Ssa® 

es3 EjQ^ ©6flj$ ;ftpq^ dcda&oSdto.T 1 &>rG& 

&&4S tSp§ £* SddijQ 

Siopd; B^sSiea * I e; es £)dpdo &E5tf S&SSjSosSi&^fii ZPrj 

££ dSp^O ?3oG& SK$^dbe» tfSftd Jej^d e*S kucfc; ©Oftd S&PCP?^ 
usvijcu&o^du oicKlSo 

F3 t tc.fib Sg^fcuo Jfc rge^ouS 5 tfo&S^SjurjdS^ o^pda 

SS^ev rfoft$ Seofi* e^ 3>S> dadsj 

&rt^p |£k^£p# gejs 6 ^?^ ts^ 1 □ n S5 5»tf»o. 

Se^SS (rt£= SSitiSao^ & aiS &CPU&& aod^eiP 

fecpci^ci Sa£poS?& cpcp^ el,^S. 3p(££K£ 

^<^o4S 6E5; ea^ ^d"o iJddSbo^ s^|^S SjtPofiSo jpfr^fcirF 

(SiOfl. -^a \fi£po dSMdiT 1 6oddo <se4^$pS 

&&&hv& £&£ cp 3 ^ M8S iPi3 ^od ^S ^"AoO. eatf 
spgp ?Sc»dgS da£i£j iSG r&o^S^jU^^ 2u^ 

©dsrtaifiaoeSS l^£p^ ^t}*S ^CPO^Q 33od^ 3S30&, 6s l^i^o 
®cua^s^i3§. i9lSfi duo^ ^ ^&4©o^tSij ajOfto^. e 5 

£>|)u£i^ 3aa^S^«S i^ftgtfese^ ^3“^. aiSfi 

£zm&> &»cp smS^So cfc=5 


4J 


tLi. rrvjO 


i3go2.6. 





lPcDSrteaft3SP{i&. 

Smu^cd S ? db^jcfci ; 3^oj&. 

c=«_ 

ir’oS £E3tJ°cx-7jdSc ifies^-enS 6 


^JC^OeSu Sjgfc S5-a5o£i 


s&uJcpcStbi S&t«'cpo;3d ja^^S^oas. ^e;c 

° -‘ 9 

42 wso 
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SC^U- S^ols 75>&& o^pSucS* 

£ft£jo£ik. &3 Ekc 5 rfatice^g^s ^L®^' s*o® 

3cyfb&otiS f^£p^ iK&d ^c?o&g fso^S 6 i3&Q£. ac^dis^ 

^S^p-S zr-dcsor^ &y£c§p dgd Soek&a s^S ^gfr- £%>ep g3£& £sft 
&GiFdfc?- RrapSo <& 8 SfS&jo£j. u£ &j£r , doJT 

s^o & &f &£3 £>rid ^do^j ^dfoSo^e^ ^ e&E £~o^ 

Btfjft&Ga. 3^ ^tao g}d; : &&o&. £o£ *£|S 

“J [j.G^O £3w ^i^j ^jlO^ rJ^'XsO*!^ jrj'^lci^CCj. 

t= ;5gje3o rjjovj igj^&dvj^ ipoS QjSSrpiir JSr^d^S) 6 tfd ;^i>oS 

&o£ e s*a£ Ti^dc^E- e*u^ 30fto^ S^So, ts JS^jjSo 
<z£&, £3&u3 C^torS tfeoS^ $5* d^c* 3^o. aua3 sfr££ 3^3 
ifckp- ^Es(^^^o£ tf&jg D$^j6gj^«o ^di^S S:6pg ZdqD 

jT’oS wj'd^p dStfd ■E^O-S^ i^^vSb dSSi^o&. g^g 

a^ft©J3 ^"iii^oijr^ g ^dlGrtu lijoSgj g^Sjad % izpc-^i 

u 1 ^ «^j 

^dC^diQtoa izFazi- 

^ 5 o»dc^ Sfrofl e*q& s'draorr ^d^SS ^ii^cd ) 5 &e*4q€? gESu^i 

^.j^^iSo i>e40od^u cfc 5 ^ fl -s£^orp £gfccc£). ©ccc^ ^£*530 

tetiSfyotf ^ 6 ^ti s^oSO tSvfcs&g^dp. ^l^o & tfgipotffl 

^fl-S&odfkjO. e^oS) Cu-g^i £dcffc^bod3 £?:•& ^gE&^ 

1915*5^ 6 -jb?^ 3dfc£p M|3£3cb. ®S^& ^»C5i3 ;3£g£ C^rio 
adsrti^ &□&. 1919 ^it& e?£ &dd^tfr. |Sa5£i e^uCpu 

SSfc^gEFffosE £b 4 &q£o&. ftnro^Q ^SpotSe^n 1 

6 rtti £, 0^3 cI^ElOCj^ ss 3 d So 6 ^dM. a.d 

SpEPO^fr di ddorp H e^odo dia?»^i -Sd&c 6 ^ ftS^Cii 

■SO^dj" ^ql>U€PdO. dSa^-O 5SOU^Qi2(S ^g^*- ^-S"^ O’ 4 '^ 

gj^d'.E^^S tS^n 5 o°^S es$£Boi^i). -aaco^ c&sy=d3 ^"d5> 

^qqtp S’B^g^pdc. ^d? S=&S doa^^ 
£3^idpgi«^; £ 0 ^ ^id ^5 ^=^l5c <a dbai=3o6. 

^D ^g^eii Kici^otiocv ciOtS^rtdo ^35ejo (Bi^,^.u ^ 0 °^^;. s=95 

^£)^g ^uoc 5 ^ ^Se? 11 ^ ^^pw- rSodi^o g^c 3 
'■$£>. |;^DK if^ a 4 » 5 So^ 5 S SBt^^^IjDib s^-. &.o!^ Sd^-dy 

ce^ rSc^ 1 .:.^ sa&f.^ ^(^/"TNyp ^j^Ooin^au. 

4? 


saeio S^ffi 


cO, rpn^ 


=atX> 

4 





tcSs^c 5 ^ tfEFi;5 ^Sr^bt^crtfl bodies Grid et’cjo £c5q& ^E^orr* 
i>3>g ElC'C^C i&SS^oSrS e-o^osS 6 aG^tS- iHodl^oS 

^ r« Q 

spg3 -$§£ et-oS jia^jS s=o6 fifi5ors°t3 £o«g} 

f5obo(5o 60 S, ^ £&££ diot? |figtp£ ©od .2d^S £ofcuo&. #^Sj5 

rfidHS^dp s^oS* ^^OT^oSj^pdo □“£ ■£§" g^fi^dboS. 

dj^c= ^SE5£^bo&. fe?o-i5, z+£ s°qS £$6c?rici di^O ^np®4 
tifiofto A£& Sj*tio QjSh^^oG, ) |3^ 6o£ i5c&£i£ 

5 c 6 stiafcekr^ -JjSid CT'ST* es<y!^gcrF s&ria&i^t^rp g^Sj&joG, da 
diflS>So 19H2C 5 £u^ ssi^rtjsS e^StS, ~fe& z*$6 

rid cfc^s;^ 1;^ S^ii^ck. coda iriddfo n CFE£: qit^^orp bg riddfe^^ 
riddS j=t5o ridcdj^do s£o£j SSi^dn® dc^SoS. 

® iSSorp ShSSo^ riGPGSF’SS ^Q 6 ^i)36E& ej^oSoS. ebSlri^ 

3b3&"u!* etp^d B^qQ£ Sg£$ea dorio^S &tj^.ga. 

fbiS £*5oTj. 

TU 
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F^SHO 


r&(jfiT=o*^> iSrpftS 3 ^'?^ ssddes^ 

Ij 

^q^go &Q&. piq^&^o ^[6 eaoi^tJ&j 

riijjfS ^Ll^i ASOiS^tK^ ^£tj eicr’OJ ^%ua. 

^ejo^ 6 zA rO^fci^ i^r'oD ^q£ 90C^ EjF^ii^h t5e;<5 t\£&£i?>tx> 

-fyh &Ds“cm Srfig her o*£o sW£. jfideo^j&oS, iagds &&c*j&} 

£*^db £-g &&£ D^iSolili 3iS5jg£SGP©§ iiS'iSi^iiQCrO. 

w *— — f 1 ^ 

S^do d^PjtSs. 3 ce;543 ^S 3 oG^ %8 go£5 ^ijrp £S^d^G°£o_ 

c^edti ? 3 £>j feifoiSSjycSa ^0 cScftfiipe 3 ^cr 3a Sc^ofi 3 

%«|jon B 5 ^ofijuofe, esoa^ 3* s*c>© 

£<Jfci£ci£ s^ seo^Sg ^gla 6(53 P£?o ^=fcs (&F^d&&oGPQ. s 3 (£, 

L "^ ^ £^f t>V 

©□ft ^SalarSj^ a^ I£q^ wi^o^drp taoej n ci), 6"^ 

g&av SOI© (twins paradox) s-Ci4j*&. sc^hx* Ot5^g too spri&fr 

k^&oatfSjHi) aO ^tjj^orf &ofcaoGi- fr'&J kcpaaSo |£ef3o 

£dt^s*eji£eo&E» sicS3. j£© ^d|| e$& £^q 3 s^&p&o 

iSK&oS, -S3 t^S iij&i£si>^S$3 , e^'cJvS^ iStiSofi 6 ©£3^Sb ©O^'^jiuJ 25^ 

fiOtMOS. 





■to 


cO rPt.:^i 





&iO*3 5306 


gfssW $33 

i> 

/ 

y 

/ 

y 



1 51 53 ifigaoik r^ irL'e;^ ^0^n= cfEM 

k&A^ckj, 5*3 a £o2&jfcj!&ej E’-eFe;'^ 

focpy^sS £pep s.S bodies 

Grjziccc. tf&z# &&Q.O£rccj. ££G.QiF££>. s*£ jgv 
"kiuCP^fP. BOtStiF £.&™dc . ^ei'E 3 ^ es 

^do^cpdSjofp es£P& 

^*>i;.g EjGPOGS ^p&^cosoa. s$ej5*ePtO 

oieSo 3£ ■■- ub ^S^Pts 0 ^. body ^cp oS ^ 

5 C*L T 

^*kf SSC; ^ejs B «7 a £; e-o^c?^ ^ypSsSa T-kfcofi, C°SDS i^Srp 
bodies ££&£;& -tf&u 5°c^c:& (Sj^S^o ^^o&. gc-s^sPcw 
si&^p S-&OG* sBft ZJ-wfl $^££0 Sdktfo &p$3a £*& 
e*>a ^^StS&^rPca: 6 t < -, ig&^cpt) s^tfeu e5&oCP essfi 

£o^ej£e: rti5o£i £b3o siSjpC^ fij*i££li^o. a&epft £-& 362&&0& 
^tjg^eFa rtj&c;E) sSpi^&S^tSo Spcf oifrp& edd^^s^cmoE. 
S^Sray, &cpy$i&. 

ELi^ 1 1— 

rgqD& iTS&ofi 
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rpuLiL.;- £45 


^ 5“^ e?£rp£*;0. £#0 rt>QoO£ 
s$Bra*;£j dw®^ SD^tf 

gSfr&oer &ota pw (aoboo 6 b &»&5 £2cgo& s6 ^«S ^£*1 & 

£PiF?> £"3 ;vf£ 3 ^-^r^orp S^ej^oSoS. S^d tfejtflso. asG 

iX-S SgJj s^u^ 6 ss5 i^doqS^^igrp g^S^oE, ^Eigefod 6 

E&^ S^uos^ &fi i3 g 5 # 3 p£&. &S tfcr^g 

^ £< 5 ^i 5^?3 ©u-^u Fb£o£l ^B cpq. ^cpo£i£ 

£fl FT* SjGtT 1 ^^^ (^do^ i^grp s>S^3 

^Ib^ 5 ^o£o (£30=60 £>^ 3 g * 3 & ®ot$&u* iir^jd&ih; Fe*5 ^55^. 
t&F £>[2^ tS^g. 

3 


eDi^OrSjaj^ cD^O 


S35 ,; 50 L MaSorljoiiod. 3l3^o e5s ^icfoe;^ EJ^O^ 

[ofcs^twQ^n 0 SS&o3 (rt^-sxi <&(&&, enufpd&iij, et',^^®, ^3, 
swSo^^Sa.-d 3 &6 d^cr ©S Sdiy &*&$ 

&£>q& £&■& ^>ij° &p6u& tira^as. £r=la 
^ -^jj n^EPS^dfcS r^Sbg^soQ E3^Ej v oft h £$363 

V - m L -^ >>j bhH $ 

££)5j$gQfi. £e3°£i§ ®£ iicr’l^Q ££. "F'CC T^Vj, F>i3dpn° 
asS Efio^Eb tfrld^ 6 tij^ dbEcv Cj'Sc- 

^oBgtS &*6 &&& & ^[cpejrta £&4£i%g. 

&q 3 &3o &e33 SS4t%o. &$&» -di Sgj; &*u£r 
t** 0 '®; PosSe^SSB £&&»&. « 3 &#& mu& tftftfrp 6o£ sd^ 
esE &ioSb d^'SjEfoofi. .£: S& s^cdi ^fbeSoii^ 

lifii |£>£‘.d^ ^io^S. 35j?j^E .^rearf: et-dS ^o^'-cpu iS^So^ 
CP^j ^oE 3 s53«3^ s^o£i ifb^rtb ^ii)£foo6. ssoIj 

&>?£ ^ ^3 v$p ^ 3So^ So^I gSSioS ^gpe^ 5 

iodo s^oS Tio-^itSjCPe; A^co3, £p£)g §?!6o 

‘“^^Q. o6C(6g> a^iCJO Hi EPOS d^do^ 6 £ru^t£>. 

g 0 (jg g^jgjou cpiS^p^j as^-^Soc^liJ 6 S^&oO^ex 

s^nj ^■cpSj: ®3£y ^3^0 ^E3^o«& ©5 SiDw ^ E^b^ ^o|&!ao£; 


8*^0 


Bes 
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a>, rf\jq; 


&iv£aa„ £gd3S &J e*d £% epogJ wettSotf 

6u4$ eSSa dPeSgi !? 6 tjjoCSePsj^Si 1750^^ ^fl 6 

■B^^cSea ^tjospdc. Xfljpda ^dfSq ^u^PS'd r\er-^ «s£ &ea£j<3j(p Q^S 
sad ^cp^C-es, §*£>: d^ap-sp ^cp’^ ££>csi)Q ^pS f^ qp 

£s ^ftd&ovPdi. «odbE?&o woSsri 

jSS^pe; i^i^azi}, fifr’Epe&i S^ofi JPe3 ap^s* dc&pda 5«°£b, ©aaJS&jdSi 
203 <P© ^o&fljype^ da cj°&Q ^JFd/T 1 JfiCkjjji 

SS^jP^Ou Ejui □ £j. 

£4'q& 6 ^Q ^wCO ftc=^.' Epd?l (e^G'&Ep ^in 6 ^ -B 0 ^^ 

$&$ £°cctT 132 40 s tibe^ S$W& Z&p&Q sti^£ &o 

|GPij □^G'G-S. s3d 3 $ 5 RePSjenK^oaj. ZP& t£o<£y; S^i3^S 

£P& gua dy&. &3S dls^Sfe $ S^d rlcP^e^P' ^dp 

dpa 3 ^ s&£ 6 £i> ^tPfloxT-O] o^Cjoo. (Sabojo^ &&) S^^c^pn 5 

^tesOfP^v ^don* ^^SiotPota. e£ ^io^ tdpdorp 

so-daS? s^mo. Ssfod cPri5 CiPC^cfo STosSeJOSi &5*d ££i<dj 

"* Q 

&£ja 3 iJ D /'iQicSd adrfc^d: ^3-ejdo. tad ^djcSo ^ 5 dKiaiod 5 °q&^S do 
cso^ej^ <acrt5&£ &g&ao&: <add3. f& wQ<$ s’oBS ^e^Pofi? 
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gj&sd ^jiS *j n E5 p ^de3 5 ^S aic j&oC a 25£J] &ocrQ- u^p, 

&rfe»v $o*&0jl5o f/’&fcFS® ^Sb csdpjj^ a&jrfr&&£peii£ 
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QSgSqg s^tScaon 0 ^3»(jS5j gpES FSk^fioo: *% £"%p 5>? 

6#^ vSj 6 ^^ exteF -S-^od? 3l& jSpSPe; Ik-oD d^hi £,;!< 

■&J O *M 

&cj££>oc* qjo£ o£o(£& sstiS^on' &usxsu£j! £5«&o"£i» |33P£fo 
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®,^^dorp S-Ef'-.g Sdbrr- asSs^draS 

l^^cyc^S^rF Sdcij^dj 1 fejni S c £ , (.^®i r wc ,: d5. 
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to™. as£ 7 oq&uiS^£ 3 rt)tie®*Sl5jra. ^6 d?£ Stocao- 

*j*l GJ ^ fl- 

s^o© ddorii^c&i^: sfrdE 5*Jp&Jb jjSS^tS*: ^s^do S B *>j 

i5s"£HJT s*u*s get 3C,;^o dz’cP oJSj&arF l^so^SgoG- s=^afcp£>£* 
sMt£iu£il* e^oS iS535£oq£. 3^d£ i £ G £jdDefoQ&. sa5 «s£^i 

s&FIjSo &"C? ad ^ssd)0& S 3 ^ aSitjSrmC 6 gtfFCO ^dorpase? (£e66_^coj, 

■ 

s*g £“S&o ssodw* Aodik. «s£ ■EpSi^^n"" £&&3;ou. =Pt3 , 
ii-G iiic^ii'j fo&p&npd s*a&f£) Sss^Slj S&c?o#q fr§n* &*g 

g*^ rttSiSd^S «sg*d*5fl. 6 o£. ^^SS dK^aan 6 ^ 


cStSo/T^rp&F &pc^ SsGFo&o S°i5£i g 5 ^ $SX?d ^Gloriejifc a 

£Eo£&&}\ g?fog s^okLa Sis^l-S 6 <3dorpe£j. Screfe 

E W *- - 

&£ fipptil &$2 iic ■□. S^ S&ndb* s)rf ges*o&) ^forrearp {S^iSGu SbuCift. 
^Bg 3 ^ TfrotSu 1 *^^ ddorpuitb S’csPeaun 6 ^pSoddo £aof)Ei. 5&S5e: eSSc 
w^^5^?5o £»ifoo£ BoGj de^c ^6orr=s3& Sc? Scs D c^3 «&i^, £*^3* 
c?as rf&aaotf^iSai. 5 po£ 5 t~g dd^ 'S^o"£^ eid# 

U 

s-tao S4^dd«St$^ #s 3 o£j SSd^es ^dc-rpes 

EL£SCP3ff^£ d& dr03&D4?CQj, 00^5“^ &3Q T&s£*o£rtorF Suu? g 

^II ^ 

eSoGoiS smSaS aPEjrp ^ci^das"^. 

b—ii 

^ogso^oScSa^ tflB^SQS Lj'rP ucpi>d£5 S 

SEddrtc?^ drjjjoc! dortseo, ^)4 j S^dtj'uJ^ ilS-rJ ZPG& 

^Qi^Cciddo £>c & dofbeo Sd^EF’CEQ. 3^ 5*0315* d^b 
^oS 4dcif?4Xic4j , cia3. s-o£3 doi'tecotPOW- S 3 !^ dffea cSdort 
Eud ^ d^; cadn £p 6 ^ai&OoGlS ^dorpt’ -fi^D^aj 

^Si. !^d ^)o£‘ ^fl$0cC^ ^dorFCj &* & 60 & 

s*tS^e;-& ■a&^rbra^^ do^ew \j&S$®qO$ 6u£^. - 

rr ok dortat-S 6 ££S:?^&E- ^oed^ 5 335^^1^ spdsso^ 

S^GfijoS 5 ^pc? aoi*) ^d^ej ^d^jsrto (Ttyt 

ilit experiment) ®^G Sa(|brbd^^ t&i^^tics. 

ft^fi-Sr&SoG 68 3WN3^ 




3i^)Q 




&§o 4.2 



tf #60 ^SSoS^ofi, crc&& 

z,4 Sorts GOgg ddort ^ n c^) rtu £po&$ (jS^cqS 

^o^ofl. =“o& 3js^on° es ^&sfcofi. oob 3 3*6 5a>efo tfojfo 

£3dfc£s& y&E; ioEr $£&, £q3d&, 3u& Sode 

l«^S^o& r S61s cp*rFc^ S“od ddorp^Efc ^dO^coj, 

” :=l ^ " ^Q^draorp s^o& disS ^a^Qd iSjo-u) 3g£Ss dod-u n'-.jjo 3-dosS 

>-<jg 3 a^(5o £g)*pn= ^odaofi. scgo ££do£ do^ti &jg£ SdlbS 

ddcrpu^ ^iiort^i. g% ^ deform &-Mcp££*g43 

L, ^&o^on &pgp. &6g"^ £*£ Eudcp^g^ &0od a^lado 

^asotpoa. &£ £&doir s^oS® 5 ^-ta 6© fed£en d^ci* $8 £©^qjx 

aS&S z^e^pSon 6 6J&v ;£&&&■ ££&> £etE"& 

--oe: £«*&£ gqj^on 0 ^soS 5S^4o^a AgEStf^S 3d^fS a3epo;5 jb& 

■’■^■^ g^Si^bcw. {®od, J^eS dtfyrp<y& E^d 

^®o Gq5 
!■ 


-u-j . r*0® 



els 6^-6 tf&jd t£tx> &o$tF ©vgj^ £4 d^-c.r? 

SgoSjeI C5«&eJ“<Jfo£ ytC*jOi?«jrpw3 &3S® ^QcS 6y£$ 3d Tj \ ffiSaiS 

Sg¥£ tids/fo&lQdfc ^©od&dQY S^ESOiT 

tfe ^(^^bo& gy*tF r i-s.EP^^b do^e; c^'cp E^SEr’SeSrr^ 

sSoSj’S) ©£ l30& iG 6 £u£$ OWi3 3i5& d&>&Q^0&>E &>£□ 

_jrt a.- 

a?^b^55£S0. sUSeac ik>^ eGd^tDfF 's.-j ^ScSc; frd&S 

r 2=, debars 0 spcS SgobjjS ss&FbefeyCS^ Si>pju qjS&^sScf&S 6 q 5. 


OT’rS^iO^ i)e;jq^^£3 fc^F^d-rF ^c!baL«y;£r!3£ £© SiieU ^SgJ&^S 
&cfcPcnx -so^ <2ojS^ ££ &VQ& 3u& do^si> &>yS 3dg5£ 
ss-tig. d^O&£d JforS&i, 

’-m L t L“ 

&&;&□» £u?3 6I& Igj© esotfsSu* SC^da^S da ^d^Esa^oS^. 

^d^pcaj^ct? Sjo^eao Fti6G£f se£g ^l&iS^ejQ^ ^63^^ Se^cj ?fcCg & 
£**££> (|5i§c&;S3 e>jijQ ^aS^do itdo, » ■tfe'-sjo i^do^j'od 6 

^ddc^EiJ^Kfo r5ip6i3^£ ifztZF QSH ^OiScSS Sm^puddo SSdhofiL 

□S&SiFttO^fcxS 6 iolfiSo^ 6ocS £& S&dl s'lDfi# itr^ge&'S deiar .Dcgg^ 

f&re £M£gff''g8fk£ £a"tti) ©daftifr- 6y^c&£ SFBaSfafe. fSa^afi. 

fbuj^ii.d.c2- Ifo fic^ea cS^j Sdcffccfor^i^ 

ticc& Et£g,^u &>ii§ &Q& &£&p ££ ^“15^ (joiT'cJfoS 

[^■^odadyofi. sioCa^ £& ( ; 6d& s^ukSa £s£)o^-a*^£ Itoo 

ScSjs,i^|. ofc^g^d £cfc2fo*£s ij &it£*5u di£a 

J^o&pggc <3)£ ftsS^o^ds. ssydl &3 |j55*do ehO 6 ^-fta 

^□^^055= ^on= daSrdFo^I 5 ;^©, aJfT <s£) ©odaefe froo* 

tv£ wS^'rF^ lf)l 3^ iL.d gS^ JiF^ci^cSj 

asdtbS t>& @%p SlC* el^ d^dod 5 n 5 ^ 

cipD=q^ diP|^Llr 6st^p &&$lfo£!JH&:£> 

&-^o spfe. &EfO t,'w eaB 4&£> d^craS 6 ^ 4^n 

^a^Sco^do EJOfiSciS ^ i!5j t n c e;'6 s &0^Ebov5^. ^ 

rj&^. dj'CPy^ s^d6 Sod: ^Dl^©Joiide5>(' , b25*dLbS uT 3 ^' 

tS6c5raaoS& cS«>ls^ e??l|P® 

^dlM^cai^cjOD'd "^^aiLf £d35a a Kui£&; s3 n n !> ^ ©Dj&yOoQ. 

SjdS^e&i^;^ &4& ^p;^g:i ^S^Sa^od. d? ^^O&cSa 

LT 4_m P 

So^^bfS «bdc^tS3e^5 sS^Grp aGduida. ©o^ 

£i?pA ^irfi^n^ 7{} HBC?n 



£BEatf3a;S Ao^pcaSsS si^i&^tfo a&3 

^u^rp^o fi3*\££k< s^pkS 59 ^ hq*Q&o 4n se£,g£)£ 

^of'owoQ. e-£ £$j £jjp 3f>ft a.s eSdotforr* 

^^uwoSifrj&E) t? £>q?u&u c^So dftjofi. es e$3orfo E 5 ^^: c 3 ^} 

&£=&*>& l&O&HO&i £§^0 fl^jjSKHfl®, ^iSEsp 3So<^ £o$£ rfo 
s£d&rfQ S^d^dj ©i&tfjs&orp ftotaocb. CFoi ®«SartjEsoJT 

^fiori -S^{3c $8^6 ej£ ^$q£* &ot&o£}. 

g&£ ^dorr^uo d» d^?c» ^5 S^cj& apcuifccsore 

^o^poop . ■secbccS £®£>j_ £3^ j^o^o rfe? ^doffo 

aj&frffiun* SjSt^dift, ottii^dcEfr^di 

ridorf ^aiCPUria S56cn“i cfc^es SEij S^Pco;. K'Coj5§ & Ss rt» £Gde*y&. 

U O — ■ ln*D 

«Pj£3^ 6 £jE £d£kft>g ^ra»£J #£^*03 Gi>^ 

Jbc^g^o l^s^d v ^cfcsrfu Sd* £bo bp^ tfcpg^fl *55^1* ^^oiSSSiduy 
tt' ,S!jef£o ^ei-epcjo^ Eu 3 d5(ji I^g 5 ^5 £s£o 6yGg£fo, s^otoal^d 

EaCPoiSotf^ sstF ^cix>oS. esdScta A &3Q& B a ge£> 

sir^t^iS} 3 Soo t5&&(jtoo£l. ^t? azqr^i aigij cSo^£^o4pox. C^d^S 
^doii ^es^Es 3 ^ aEii^fcg&. siad’deS o^sSod 6 tw& -Ssjd^hP 

£ep &^£&3" s° 55^} 3£idfr^:£x>fi. A lioofr B 5. ^^cpSS 

©Sis^C’ShofeS* ^adgrpciw KS^tdjCto 

^SoR^^xSyy ^qpdcsorp sS^c>^ Sk^e;?^ eS^ dj^t: ss^^o^fO 

ict: &.qp-: £&U*, E^eP Bc^esoeJ 3 oco. acE tfr a^upej&i ^oeao&oC^ 

eww epcp^rp a-gn*OTg£ 6ty 3&&o£tom, &o&t &B€"%_ 

£&dfoa£* di 3*^0 ^?qj; lag ©q£56o ^ EaPCPa^S 

4dorp=e^ d^»a^5|i 4 e6tK^oe3 ^pcfuj gftEi ®;&w}&q£3£ 

^odpaa;. 


*> ^SFiy jjjcoetf E^dsipcai^e; 

o^q ^cpeSnp d^g ^'li^orp- ®s»s^ea 

^ sS&^esj^jttt ^St5 ^u^5 *1^55 o^rgSdfio^c; dafoa^ 
SgJ £&fo iOcS £dir , E30c^eiJ SESl 
^ c ^ l '-' :3t po^fic? 3 1 esesii'jc’vcsfiirp ecy^y 

®®%is<SsatB» l^Sqp^ ao-tfo, SDd;dC^ ^O^bdj-^ 


7 J 


oj. fvogj 


ace*3% s&?o&. (®c»i £u|ET : g& ^3*\^^5 T>g., 

■ss>ijtfSj£ao£ 6 qE 5 fl^£^c?& eeodsFea £a^u. &$ 

£i?5!Jj^ s^Cb. >. oSifi* a*&r>&r &cfq^o '^6 (iSS^EraS 6 &o£ 

S-^.SS iSB^oEL C3*S^ ^crodo aoiPti;. a&d Sic^g^ej^ eS£>aj 

sJpOcjjj &qep£> oe5 ©£i ^‘ofc^u J*2jff3i§\ wts-. es£&G* fir’ip'O o^KtafSC 6 
5°^ ©£> sao 0 eJCMiT* £a &C£0&0 sc^don* 

■Qi 

£d4©0^ oo^e;^ ^lT 1 ££e> u^<d>. &=6rao &)£& 

fadja*" Sd.es |jjTO^ eoaif MSsSo Bofo 

Si&^clje;^ £fI^o i“b&j5?P£Sdp ^5-g ao$i 

dBOds ujDlSo ■i&'|OtJ^ £)d£)od]££r_ ScPotFsa? &£)S £& && HEuJjOQ^ 

sp£: &£i5. s-fuSereu (black holes). Bo^a* export, wto^osS 

^le*©^ 6 cr^otD^a id^SPcu a^er ^^E&o. 

ZSdi&^esji^Ea tsiGoc^^a^ ^q^S^-S) ^iJc^EPd&S ^ipEioddo 

s^o&j&iSd ^KriStf ^u=&E^ ita 3 sSsf^ ^ioo &S?oCqfi. ©tPlfl 

S..g .■^tiCF-i^ .^1^4 EiL^GtSc E'rjQa^boJ FT’O^S^ b)o£ 

fisSroSoB. «■■ dd orf ©ft &£ &»E= iiioS taSptfOoG, d 

^■^11^ foeroe? 0 ^ s^:ot;Si d^tfEoiS zSoz^'d^DSi 

SiCFutfo £:£& yocSddSp ©Sod^Cfc- eJoaoS « frra?os*£E ^oc»D]S 

« •'** 

se^=^ c^Ea^o ftiQovj gJ&jfi'S c5ca&>. ^ySepa Sidio^^cp Sfiepofi 
£&{£bo£ 5 Zu3 5 ' £a ^o;=j Sjx^g^o &d £&n£o£ 3d^z5«tera3 
sSs^eS ©qrgdkw^S QfrSj^S ^dd £&ej ft8o3& £>d 

esdrri^^^L! £*S u 3^£, s^ofcw ^cpo^orr SjeiiStrfll 





^$oX>S §£3»e»8 £&,© -SSjeoa 

Sj'-oiS 6 ^coKi [ilpqa.^:^ ^oj^gs^cjS 6 

s&B^eSe zSS^’dd, £?>%&. itS. £&-o. t£>. ^ 

^g^ca a^gtS, fbd^^dd^Ea. fet5§ & °™‘ 

E5^E3°^ s& zS^ioSj=dj^u5. Bo^Q, i levity), rp£&. 

JirpS idfeioTi 72 fi3raQ ^ 
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^ 630'3 fc E3& a 

, iS w iiCy*^or7 , . : oJ n Sod^O Sf^Si e^o6. 

B25j^O*E& *jQ& £?b SiSjL owJU^KSfi* £}£fi’^i3ri5j)d3 I 6£>0 

6q£bo« 3$ sE&^^Se^ s^fJo SSBabS isotjo 0 diSft., 

3£&dfo^£ ssteD d»3bo&p <5dfc a*5k£ ££j^Cb- ecca^ SSj'i^feSS 
^Oe3 /i& groii& £0^0 Sp3£j ^iS^EjS 6 

$£tf&v £6£Ft& (©t)£bs;^) $&£ £^&^.ebgtf£ G>ru^&, 

[g&la ^ ^CPlv'S ^jP^^ 6 ©S^P&eSg ®5 (ifr^Q ti(J&}, ^biO& 

rfa zp6 ? j S t 'i55*flo& 1 adil^e* £&^dg £&. 18G3£? ,iC4!5b. 

E^S?? IF 1 c^-'j c£ftj (oJ&iJP&iv u^wi. 

£,*? i^OuCiT £kj& S~£ eifSJ^iT 7 <3>'3 b ‘Jjj£M 

tioJ&rpZD *}&p&F §°^ £3g ^rsa a3. ®£ 

sjt^ijsS ss^vb- schl:^ 3o£b £Fb££i© Sui?£ a^i&S esoeS^^Sfb. & 

'pqfatfa Sd^KC- ^dbad} v&i&p&OT? ©E 'son* ^D^do E°£;b. 

6s§ e^oeS ^FSM ^cfEE 

ft£z£p u^'.tb. l^D-5^ escsb^ £(j 5 £(a*rj\ 

ri^ofr oEpfo. efS£ &,£ EFbo &flo£fr i^StibS defto es3 cp£ fbBoE 

Vm W 

^pOoc^^ ls (C&SqS 6 SeS:^ eb;Si£ ocsc^se; deje£o 3<&6j&d3dc-n n ;fo> l 

B^Sberp&J* *o da*£S s^CSts"^ e9C&3 |d“ oea 

^d^ESj^jes} 3 eh^.e;G e e$tibfi &ii50oo=£b. 

& &;£b{£b»£)§ ^d^i?>ciu^!£c s^S ©D^r's^eK- s^d^S ©ibab^u &o£i. 

&&S wtZ ftasSd^ra ^g^p§5 TP^se* "bS 6 ©au^ 

GPCufflc! ^GPJjO 6qC 5£ SraJp^rj^b. CPrD 

^£^5 Ssb^caa^ boS3 3osg 3^s ©db^ ^G-^iJtSf? 6 a-S 


Siij& 6xp= r ^ ePOdS ^C&cp^ ^GPCb. ^idrp sp^ftS e^ 
Zuifatic 3S;o£i. ujS Cbra SSfi tsia^CgO 

z*& SBb/^ ©cib^S ^StcSg u£*& ^£iftr5 3itr^§ 

^G^onp ^oSjodhC!rr£b. ^dFbi 

Gi3^QB r £jj ^56^ca)^e; £otfS <3&5S^o&, 

%?&£ da ii ^5b^ S i9il^ oidt5j ,, E55^5?& : 

^J^rao SBb n ftjoiPCb. $cS ^0,^ bs^o^ 

-^g&jgc^, t^cExa^ o 6 ^- Sibrij^fc 5 dtci^dfib^ 


^o drfi 
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ciT mo^ 


ittn-rtw, 

5;^^deo^£j ,"&^w ee^ ^E3"eK oi^D^raji^e;^ 

dtittbcFOOB, £3£ £5£iOdda CP' CP esdSalS SqptfES^&i 

■ l— ' Eki "a_l 

liacta £6&rm%tfn SrggtftS £og&S*^ $£ s£>A£i #*£*& 

ai&aMl sp^Sfe* ss^tfco^- ^aoo*&.f|£ft7£i «»s5 (fe 

& ®E*^e 5 &) ©5 &cfc*£§ li^dM ®cm&5o.S z*6> &dm&. yoa^ 

’hj" ^ 

1932*5* !□(££ 3^0*pdko# ifc*d5dg§ ££»d&£l3 ^Itfcpfrs & 6 * 
s£)Q-n B S'- SSa^gd&! 5 # -a-T! Sjjo* £»o 6 okcudS a?U&3 

g&fr&^jSfc ®a jd^p’Be 5 ££ 7 ^ 0 , £ adcgd^ 6 d>. & 

sS^des^rr’de c^frlS ^eoo u£o£iod, §o|fi£^ n“5«fe apo£ 

|SG zp £&& ©c&& ik-g&T S^d&pgdx sfS^ ^SSgpeb "^rp 

$CP^t£ 3 ®exj£* ^ fc'efcp^ ^EJ E$i 6 £?= ry 6 ^d££ 

^scCb^ cp^^sSj 0 tfSa^o dcr^d iPodciaoSi c£u£ 

S^S&CJ^adf^aS S5Fk So^Cfe. «efy£a CPfi^^T-tu 

£ftu3&&S3O0fc cp3e£ £d^e £io£ £PeP&oEi fl»|^Sj»ifio 

difo Lis eh^cp Q(jfoi?S*5 s^o-Sa OxJ^tib. sduo* ^idc^SS 
&oo^ ea 6 fts£qroofi. 1963 ^rSx es Steodfro^ crcpsb 

asis^od ^c^Sld'L^e; 5*tif&on"3 ;±o* a£^£a& (rtlpd &5 

S&S&*<5 eSfcp £>^5 ££5SS v&fSif atO^ifr. 

toS 5 20 Sj^-S^fcQ i^tj',?^ ^ 3 ^ :p: ^S ®S^gpd sjcpggesseS 

&S^&_ ©QQQ^ l^CPITCJ^ ^fcpgtf&p ^o° ^ogg^&J 3 

^iSorf 0 5 g"^jjjy£*) as£ dcOod £i 6 ^ &CTO , «3i E EGgads^S)*) 

<Ja < 5 qsS^ S'^sgi asS 5*cE e*F® 55 ds^ nsp^j SiEcT’di. 

srtS^ ssdfr^ E^S 1969^ *i50&*& ^55 easS^&S e;^o£jo£>. 

sJ^OKiS ^OijDO^S U^£= Sg^ •Lr’-P !ij rj ^30^' c& u5C5°(0\ 

Ss&ho^. s^^Tp’. s^ 653 ^e:s°Eje^. S'S) 

«iG ®5 tPPSado sSe stpf^ £e^£o ®e;a3=^ofi. 

3 ^.&?p^^jOMr 3 . 0 ^:^ SsfjSiQ tiSi^j tllavors) 

1^^ 002. Wi i>.i I jir3 (upj. Sad (clown). Sad (strange). 
(charmed) . ^d;da (bottom) . -Sup^o (top), i^s ZEtotitiQ^s? 3 ^ixr'dj 
' 60 ^^' AotPa u- <^S: *dciS£. es&Sfrdy feod- ids Seiga^ es§° 

- 5 dj. 5 aS lde7P Mfrea &J°isS^. £a&& ^oS dtiorio s>&& 

fy&b 74 Kl ™ ^ 
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&oiFoac, &6a£ d^dacren sfrgotf® £i<&§ 
tfaffrfij&a tio£c&. «s#a3£ i^Sd -^jdisSya tPdia gdafvd^ S 3 ^. Se^OEo 

^C-Oc^ pa 2]iijj "dU wJ^^^d^yalF^O &. ^£llj“M3 li 11 ^ 1 iSciijcSo 

3 >££o ^Cb ^b-. ) ^t!"! £e" C$a &o^£j tfSPe; H^pQfcFaaa. 

3ofib Tj 5^,5^ fisGiJPCX. toS53 Sod 5*^ taGtUcS. dj=£$ftT’l£C 6 
gj^tf |s s^5;_ fcofcoofi. 3o& Sod 5 ^%* fiofiroai. atftf s^yS 5 
(£o*g, iSPc!? 1 ^ ty-djf’b n 'fi^pdo ©«S E°^E^^) gtiS7>5£ ^S^od) ftjjrto 
e-oodS £>e3S cf<s* ttfdg^-o 6otoo&. P*ep 3rtorp 

E^SlFiSrpdj*, ;&P£p n dni a dc* as£l ©o^S&a^jii^Qax 

dtfdjPEsadjao" ^u^u^rpS^ ^ej 3 ?^ 3*dE 

^3SSjj»£Sd 3eti& d>&, [£&& S^qjtS5c 3»S6 3&i3Jad darc&rco 

(ck , metary panicle &) S3 @$|u3 gj^. £afr&Peaad> Soi5 Eud sfgS cSiforfo 
^sa<5 d^dapua aaJStfc-o^ d^dpcsa ^prrejda dado vb°drfeadj£ 

O O ^ 

4ffod^o. sbOod £d^ gitiort SwSz&dp^ sbdo &oB, 

de^yS-- ^6orto a& s^ uiiSb 5toB fl ©§‘' &>zfA s*£ ^dorto 

Dt cJ 4w 

io# &£££S 6oi5 63 dcao &O& &Gt£Qi5£ £pCF #£> as^pfi. 

dado twa^&iiSaaoda spqp'c&G^* dp^o. dado dS^Sos^d =so 
3o& tfu£ s&pttia £>eg dad Sdtr^dQ Eg*(5d£ fco&aoG- 

#&?£ £fidort y5dpcsG<F dado gf®& dd4©co^ ^uad^cS. 

g&tfia duties on" 2u\&5 ^eodjtk. ^eagjg'to 

5t5JpoBd 3d gjffiprrtafi? ^cg^fc 3&£*dc^ dagoc* Srfdu^o ^dbdo 
i^So 6g^fioo*iSE dcdo ao^£a d^oei) dp^o. Sda^ 

Jjefo dxaS £,S niugjS 4§& sjd e>o4^db.) I9d 

dJOfcej^ S=13jdQ £J-o^ dt^o^c^ Cl^p cfi&id ^5 5°% 

it.sjS ^j^pddo igaiej&i ^Eada. ©S^.igg ^"QS ^©Sad &a ^ita 

ij7>dS^& gc^jt^o^ 5g5?^i ^6^6 tfs 6a£SS 

dags^^ofi-. £id^dd&. : a i, ?G^ 6 5 czj 1 h o Q 3&d£i 

S 6 ^-, rf&ftd d^cjdj, 0 i 6 ^ ^,3*5 

^E^sjri ^e^,& ^<3ficdo 3e^ii3g B f'3^ii. 20 dod^EFe? (3^& 

‘Ip’dSa^o’ «£^) dado spJDo&iv ^e?^ew dafio^ 

dadSd^pd) ^Eiado. cJoGoii ^^£7dCf dado S;a4£lO£d 

d>6o^ d? 1 ^ daoC da ea^djodS 3ei^daoc3 !, ? *£a *F0fcon* 

StajQ 
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4j. r^ugi 


cf 3§ 0^ Se ™ 

fo&oft e^Er- ^Se^&jg^c^SB tali 

&QQdvr&k ffltP &J&o tittgcrfA rS^-gcjoA^ g-S^ea^a*. 

so^^j^q£3o cp^wcAiio^ «$o ^cs (wave-particle) rbwotj 

£Sqp£PQ. &££ E5[^d0 5*D&, rtj&EF^tSpOS 0 ^ 

^to*flft) Se^on* &goi5£^r. £a ^eifuS: (spin) «£■"- 

£□&_ Sfr G^c-es rto sSc^&j&i e^S efrgp £32 fo££% ftBi ris5o& 
laft’b £a &*£* d^pp=& S^Q^^fr). 

^uib iS^n- ZifrOoSsi&ti ©ip £<& S,S " S % Se»^o&. 

Ek,d brc^j fi&l £>£& £<esorP 30 o5c^i£i ft So <SjoCj £* 

^rao ^ SBS^qB ejJ^ft ^5^S>- 3ast*, (Spin 0) £e*o &£ 

Liod^tP ^adj^oft. SS& *lfcu g£> rfcoQ ^£|£3° 



{tsj noli 


(30 Ac! 2 


t3*£o5.1 


A&a 1§ (spill 15) 3o&£ dsfto ^ bT'ao e? dsotuo-S. eft ££% £ "^ 

&qjQ 3£i£ bs^tafP ££Stf&Q& t b*E 0 ^ftrr 1 ('^0 ft(Tvoo) ©*£hF 

SSm' - £9& ^£>|i£Ci7"P iHnfejft CF?jeJ 3 i r 1 Tl 

flei 25 (spin 25) 2o&4 sSrao 3o& 2sJ5es^ c“eso«? 53I;-s' 
asa srto aiji =»«a. dao &if«) antSfi cra&n-S gassjos.. eSa;' 

&W5 aifiofi 76 B ‘°° “* 


7(1 


oofoSotf? S'S;, &&■!$ w®tu. 

’dx&te z&O'W 1 3tfcm5 &gS. £&>tx> ifie»(<So ^=Qrr 

3tfG S^co Sb^ && && ^iL^ji frfiugfi &&&D SS£>o£;&. 

bodo e?*r37!I iiuCSt; Sa^Dj^caj.. 5,5 uj-^^o, ®>ty£5od3 

nhrto ftSl (spin 1/2) 6Q& tSGtpfo. 

Soil) a^pcrt^iT tSKo ft&§ 

^es^cy, 0, I. 2 flBiea &TO£l 2jq£ 5££) frifeodJ^ SSe^iFfth 

Ou ^ 

SC^f^gco. BcpC^-D ^E3^^£3^5;& cSc^ £g 5 ■iS&w^D ^■I^ n ca5 i a3Cj n 6^cspei: 

^ rPvfloty i paulis exclusion principle) fr&Sp ». ogdtoS 
«>gia s^n-ofi &h 19 2 S^ 6 ^So/Vs^jeSb. & s&^£E3& 
adt^S5 1946^ ^ek? k^lSdS e^QfloS, sjcifr£ a*S £k:£esSa£ 

*** — “~ y 

<^£>4 ^dboiie^ 7;4o ]^t3fcr’lTe^ L SPEC'S:. 

%M & && boSa aE^ejj ^oSes^wgS;^ &i) cTfcflc^ 

esoej ssSj^jeS® rar\c5ci ^bbib^ej ea ^e 3 & ^& cJl! gM 

sodSS apgo. £& £?"(<p 3§ ^citT 1, ^>L?»^o &G&. 0, 1. 2 ftfileq £5A£ 
£es"^ ^j^spaSs^g &D*g£e3*eo £*o&w> |3S 

«jodc>&) ^cS^o 3 s # 4* ^j=ulo S^CSgoS. £> 0 ^ tzFzo o^gf 1 ^: £u^ ft^SgS 6 
fcjySjKSj s^sSS- 5c^& ^rpeaooG 6 ©, eto^, &,! ®fl D&^5lv£fr 

Aotfe^ea&^j^. 3a S^aftQ^ ;&*(4 g eS&oc* SH^d tio£ 

ePfr- ^-uoiE^ &£ B^Sg S^oE *qSS s=^j. 

P&S& ££fo SOT 3<%Budi3££ E£ 

i^^"o£ *u^£l &rer- s-cii. esS% Sie^^ib n*m^ C^5 ■stafr 

n* db^ofi 

1923 ^(3 £S^^= <3e^& rt3Bo£ ?^g gtspy fbeoO 

=Sc5b. Seri ^ 19^^ L^ s ^o^fk. i^g^jS 

*^,^o^odSx3€^ n$i$ tu^rJcjCo^ (^"^roSn 6 ."jrrLT^s. t ir~g^!\ 

90 ^-i3^ &"cr Eoo^Bocrd;- o«f3^ ^.Kd a?3 6^&, ) 

Sicgo^o tr^oti 5? 3 o 5*£^.3 iS6&oS. 

Cfe ^6^5^ ay^ ScotS^ F^C^oao. l5flG .^6^ (£o£bSbc]£^ 

SSdGrT 1 4a &CJG&G S^BoOgB. e-g ca^o^ 6 eaS 3x>6& 
(uoi^oMb ESSSiGiiS 6 , 59 d 11 ^ Soci) ss^s^ej SSj^^^g 

a£ ^ S^a i^SoS 6 ^OCSj& BSa^JO^ 4j^cr= S^BgOo^, ^t.|gSS 

°sti 77 


o.~i 




t^OCPfclrJ G&ft i&0&. □*& *3 6i Ofr*UiS 

^cp ^£'£s-E. 1932£* £&{?!&£ Sa. cpS^s 6 £o*I bcpo* 

B5dil^^3 i^iSJS^ ffliteSSbE ej4)Ow^rjS ©5 s^drso. 

£g?S§ £>&£} Srao ftaisotfS y>5 epE 5% ©o$o ep^&otiftj 

&£££*£: Seal's. Ctfi|S Upts 5 &&o€^ RSSrtSbd Se^a 

e^S£S. ^Soagorp £&# gc^eall* <f$ciip3£ $p§ £&g ^oEn=es 

Sdb a (iases* tiotfidbj. tufa t> £&d £j°[3o 

S6-ZPe?So G*ep 3'fc z.£ ZblbSt ioaeb^QS. fc? Sadb^i^ lb 

srS -^T* && &S&1P ^EPcSaOdj SeS 1 ^ Su£k^5 S«^S.'j 

<3^iJub^ 115^; p ? -sp is^o. cpS§ w^j e^diio^ ^o^cpg^^a 

35»B7»&> 1 

s^eaila Sa^alr |fts*do &cpd£e«} 4&p&i* &u*Zi£6gij&j>. 
assort" 0, 1, 2 noies rto g£p=e» £%>3;aa. Stg?5 3 cp ®*£ 
s^6; i^oeS £cpd£rao ^Sfi 6y^ Ssp£h S&^ej SSaoo. ^ tSCk 

W I? Q — — r l - J "" 

ss l^rfo ^OsPdboS, ^££ gtso sScp^sfes"^ 

i^otooS. ef£>£* L*£b^E^foy£). &S <£$> 3 g^ ^CPd^ED Srlb ^G^eku^ 
3o^b iiiCj B d^63' ,l u St tiio^ii-dan 1 BvSs^t'S, 

Air^e*^ ^SSray ibsSo^Ci-. s£ cpS &ac!*£^a3 ogcso. SJofiS 
S5o=6^£ Soffit ai&<£ £0300 eo£ip Gila. £&>£ e-£ 

El. 1 f? 

ao^iS »£ ?^o*5rfy:i. eosS ^E^oga aoj5 

dpds A^Srpdi ibS s^da, -ipd£5o dg^osSsdcofl. s$££pd& 

.tf£g& (Sptfotf 6 ^l^Ss SS3%aEH. &£* 3&£ ^&dKPG& ££3 ^ 0 # 
Ij3^3 c £ B^-E^^ilS s>3 Sda^ dpcpe;^ aa!D^^b^t:^ii. Scp^de^tj 

sb^5j£ & F M £§ .^cpej& ''virtual partttles) sd^Sl ^2 

^■^Sj gc?=cSoS $c^pTP esotT’oa. dSgES 5 s p ^ i «5 ^cs'e^^a iSdbTF 

s=3ro z£&tf£j£o ^C|ci &$>. ■ssS fa(3^c3&Sj 5ea^ 

JjQiSa^oS SPej^e^S^ eD ^d^^os. ^cpgd^e) 

®Sj 0 4 1* 2 sj'oi! rdirte; S 5 ^ fbyiSD^i^ 

yE3*taJT EIPC 3 ^Qipcco, ^Sbp&i ^iSS ^don 3 
SPSS qSdorp^ e.^! 2:^-5 StfoiT sSaJv^a 5^oS adorPei'. 

^cp ^daef^dis g^Si^ca. SjcpS^^cu &*£□*£ ^ 

¥¥ ^ — ■ LJ 

( inttraclion^ &*j £i£b^e? ^^uaa. s^rP# 


ssik-rj 
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a^!t> 


F^ 




r«i _, .5 lj o djtz S^qoq. I 3c4> *i * >®s 

£dq^ £)Sfrp£&£ 3*6 esg £?»&^. Ei3E ^d in 5 

scrawl ^ dad 6 ^cgw CT^s^a ess^pd: £P^d 

s?£5E &j&q s^otP ^StSorPeAjn" dnirtd^o. ) 

z*drf: eS&fi&zzn* ajtfgo-ZicSZbj. eSi :?e2 65epatJ T, ^-S& a£ gsjE £> 

gsJ'Ur^ tiOkPOECP, ZFrdct E?£$ G3^P(S^& 6 o£do£>. ?pcc;«i tfe 

£#2:^ &ESi d&r5 £$)2ir5 eS rtidsljigg 6 ^^. ^<|^ ShEPOe^ocSa 

&E^dCP&5 3 vS 3i3 ■SE'U35 & E ®Ot3doi5 «£*3 l 6 &££&>&& 
sfi ciS^kj^istwOn 3 tio&^S^E&t^. Si Sturts -Sf^sj^Sa 2u^ 6oci 

eso^exirp £)dflo2 e*£ kc^jG^o ^Ku^Vf^iejc^i^ i^eP&oS qjF&d 

^0^ee s,& Ss??c5 &£: i£tp£ eg^&fD £?s? i?epd*Ga 

©o£j"db. safiS if i' <& j^ciyrk) ddridbe-^ria 6 dopfioiSE oS-^o 3*r (iddb^^o 
SKt&dG^orc' eaGfio&. -da es^d&o^ 5 TScSa ^iSE Ed&^da, zp&tffi 
e^otfo fodat3^,£&p. d« &qSq Es/NSw 6 c«a£l epES fu&oiD 

gj“CP 3dj 6u*tp ^CjF^ri), 

3»£jd3S faEfosJ^dip ■£§. S* ■£§ 3"6^&x dsada? cpE ^5S^p i '§E 
d^ tfSE 2i^ ^S§ Fbds&cfcoft. ffoifoer^Stip fid 

E&hatfj ftPes^ ■tf&a Sb43 h>^;g^ cf>££ 

cJutb ag^EJo^aa. 3udiSa. ^pfi dpcPtiiC 6 "j^o && aE Bo£*£., 

efe -I^ifrpdp flsd&p^n^ ^ytooEL «£> ^=ep do^ejo. tii 3oi±i lygewa 
eJdio^ aoEo efEE djGodrtaA &>&, ®oa^ 

sPc^S Bodu 3>d fi^e: Ei£ ^O'O tic>£ laej&p^^d Fb&^’.dtip 

^*5 £3^_ de>f; £^& ^es^-iJdQ^ifS &£$&&■ £ic&rie;^. EaFiSd s&pdj 

^CPod 6 £^S^d(e. ES^O.^aB, EPEj^ds £g&^ccs. 

Bod? in.^CPEE^iS dC^ ^lisdjotPas. 
rtjdbEr^^dp diSo'j^ Bod: SuF&siva'Zi ^ l{T>E4?^i s:iw 2 

fiaieii rte; Mc9o€^ i^g4i:g£. c?£§ && S^ocS iido^r^'S i^oddu. <s£* 

&^ 7% , (io^ ^ 53*6 C&U 1 k>4z EQBOdo^)rSft. fSc^d^ai 

^ dioej^ ?5 gsjg5o^ 3 jrr^EtP^i 
©o£j"db. s^ep ^es=co Sip^iS3. 

•^P' i -j Scpdcgfe ^£fSq a&i^EJ 3 

dbdbc3^dd.ra ddorpe^ es-rD (rp*3i?^. 


^o “*35 




on. rpo® 


£&&Sotf£o iz6ti&&>- 

£,£ £v*fi 3q && ati^&tis&gp* %. 3«ygj5a> w§Sptxro6 
t:S^ Sejt^cj'S® =j& ©c^^Sf,^ i&o4no&. ®cco^ = rP 
IjhQ^os’S Skps;^ a& tfe^&iS^geo <3d&k <SS due§ aft 

^oS 6 EJuSa^S. Sd^ £ej|g$ &>C£ rb&s^Ejp #§ £o£5 £d£dc&££o&tf3 
^ £o£>tifo£ EtE)<3&5 £ci£>dfc£ 3>&c££ £c£>tft<5 3 j0c&w Sb&tf&S 
-3^. {3.&S £S;i5 £e;g rSw^p] ®cm3 £%£§££ 3o& Oras^i ™- 
decs £)£&g% 3otfr d& £HS$kfc 6o£& Soto 

tjjcs Sdqs^e; Sbg^; gpe* 2Sd^ fcoOioa. 3c%&j + k£ 

SEix-lfc Sfrffc. to^o egtf.ra ciutoeiE. #»&J ifo* &ptf££.ePoc5 lig ! v™0* 
ctct^ £to£ ite^S 6 #5, d>ra 3iS^e» ^DtPca, £ddp 

^oo Ttoto upa^rp a»£cri!tf B £d dds dAj&Q^ooo. s£ £^Aq 
&&&&&&$>&% ^aSij^urp <bafces6. 5£EttS^. tf&S™j$e> iS^gj 
l^&ij n E7 1 " ^PQuO^ 6 aScPI^O S^l£^3d SSii^jp^ ^&SJ J^ffi^gO 6 q£3QqE, 

tedbs-^tSEstfg £s^a ifrto s£rSa SSAe* iStfgoG. eeffft &«§£ak3i£P 
£bra Sttyga SEAS d£ £&Vt& 

&□£ «&£> ad&pcwS&^S tfjjggdSaE &<££ a6 ^° s ^ ofii 

eSfes^ FVQfelrtu Ssa-eo* .^s*£ vF& Soxm 

tofr£5 tif^do ScS^tfcJk^o^ ©£i£p ^eSrifcoft, ad££ 

^Eeso 5«^SigE^esj S^ld^O. e&cmo iStot&l&S 6 ^ 

^ |Q ^ J J^^SOfcri^ ^B&€fi C5rti5n° e&S^iEbS 6 

£>th6&$}& c&. jlS ffifcp!& ^pc* 3iii^e;L^cfc)ij£i. I^£p 5 cSdorfo 

^hiScu3 60^ ^uC5£ ^3 &%dG. skp i5^Sjji& 

*3^ ejiycS $fiir5 dsgGs 5 aatoods$i5#fc, ^g 

£Sri6iT cJs% £so& 3--S fl5ogS^ ?in^t£o55 ^0^^ 

tod art* ^ 

SSo^Ao^giDtJoa. c&C D^ (SftS 6 

cki^e; SSdtoe^ kS ?ido 

h&^rtu zS^gSE^oSJpd I jS 5$3 ^^aS. 0, l t 2 f'lGlwriej IfpSiJ^ 

ig^OtS ^JDxjtj&tSx swd^^ SOoJCiOijC^ EPt^^ 

3CPO S^te^wdfi&ofi^ SaiaSBjJ ©S 


r&^SoF, 


5»dO 


en 
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1967^ fcqp os»S£ |l^o £itfjg£j£& 

3c*JT.^eJ d^£*;e dftlSfcgA*^ 1 ibOeb^tfp £fe* 
-SSS 4 ^g^ew -&|£ £^=>0 lSb 0 ^!. ©od^ 6£f> dit^ 
£ 6^^ ©ot$S§ *£*p ^eSiSs- e^&pE-S 5, Kialrfep £s*u; 

s^&j^PjdbEi ipeb ^uo£?*cb. t;^ fbskSyT 0 massive vec- 

tor bosons, ©£ dc^e dj^> £©fl iiotpaa. sptfiO w + (&0£ de^ J5 
W (£e^- 3bi55X /'(iicL ^H5) ©oe^&. &£€* ^Sep^I ^n^pci: 
lOO GcV id^CF'S daotaciS, (GcV. e$a£ ftrp ^£j|£g5 ^o. dod S 6 ^ 

cjCi^s^ ^T^CaJ i35 + "O^O &D^Gdo qjfc^C^jO^QiT 

tf{*rp 3?j d-O^^ {^5&.^oC- r d££d ^ffraSpLis d^ejon? 

££ko^£ ds^to s^Gta-fe Eb&^gf e^ ^adalb da SiEpg^c 

ilJ&ijiaa^oS. ^ ds Se^uS^ fcj^EP & 

gs^tXi SVstS 7 Lj^g^? 3*045 ggScJ* iddS^aa. s?d^£5S d^O&r^Sjpd; 
(d^c Sdon 5 Sfibrfj&Jfrc&pdS;) cols q| torp (&£&&>□&. ©A facudorp 
S&rfidP tioiJ&OB. d|do 5*m3 1=,^ 5^[7 d/b^boS. 

■S CPb — ^ | j 

©¥*£ ©d 37 s^FPOtf? 6 £&- ^ScrSePii ^dbdbo£>. d&S^o 6 i3^',£jo£5 
<*&£5 *§ ^Sp^J fc£ aoG 37 gtku^ dfifruS Vetoed, £ 

^dgis 3 d>do £>a$S Isfoo d&id ■£& ad^pcb ^“dfiSAeS 

6l&o 3^S§ 37 ds 6 ^ rbSoes 6£-^rp titf^odaSbo^Po., 

<3atf£ a)5, Se^a fccpgdQ^ 100 GcVe; iidE’^giS ££fipdp 3 

rJ LJ Q 1 

dHT-oc* ^£ow (d£Q^;uk_ ere* i&peSu^iy^ d&#6 £es ^&i5 tiotPoou. 
stMSSo?43 daiSfro^ da tff^Sa^ifoofl. W + W" 7 n eii !*£ 

^djp&OSfo TS^dpdbj^OdPtH. 55 t^OlT a^^Se 6 &5^ 4§i dPCF^U 6 ^ 

ftePQ t ^Qii^^^ea 4i S^OtT^ Ipa^PQfjCrSS^pdD SPG iP63e5Ll 

djgao&i ZjfiSSocSo xj^s SOScfc;^ ©^455 ^od 

°ev e-& q^AirtSh^ ^5 defr. icitf «5 sj^S 

IjSi^rPto aiSi-pcuj. d^sa JSePo. 3o»Sgg© 

^?°^L ^^S6oq=o». h do^r^ 1979^ iP5db^5^ ^ad 
N £^j^j£; Ei^jovkoa, SPti'E ui&£icP!-£}d2G€?£ "2^5 rp^'e:^ 

_ _ IH-L-I S^V & Lj 

a6S * w^oQoS. adbfdtSSs^ad^g rbOoG, i5>c^cj 

i'taos ftjcpoe^EJife i^a^fio-^-dj. 

^°^S:£aiot3; Aodrcsiia ^ (d^>?= ^)e;5? & r6? ,: 


%bZ- 

SJC£ 


1C5 !J^ 


SJ 


<£>. tfrClQl 


■Q&Tp&ZF £^£5 \U%3& 

dfapg^ ta\ga£ rs>&:6*) CPS 

ftO^iSsE ^E; o Ciio iSjow dSpotSi^soS, 1984<£>® 

5£hc6^S zPodS SoSS 6 £&& &t&6 a&o&S ©®q3©6. 5°^ 

6Cqc^ e^ 3$o£5esS>Q& =FEi£ rrtS^&p £EfoE ^ 6^£j. 

Cii Ej'.O^'O tfB i^EiuEhr .>^j ^ |a2 (i^PflO^ 1 

tkeicSPftQ&'iS fcldcCS Z:CP{P,t)} 

sgpfit toon^ *dS <£o^ £*©£ ^gofi 5 ^3 j£ 

^$Ot£Cfcl ®Sr|fb CFtP Ei^cajfr- ^.^# 60 . j 
t&j*? i^^'jfG, £5^f)£3o?S £d£r*K ¥|. ISJ 5 ^?**. s^.5^^1 

g©», a 0 3 *1 ae. t>3 s^sI-cdg icH^o^ &o& 

f^tT&Zr SOS: &q£ *fi ECPCP «& W^® *«» * 

.g§£ deft ctoexoiS JSsfog&sa^cfr. ^ 3no ^o &&& *pi&ri*£ a^p® 

^■7°|^ ^y SfO^E^ u^ 1 ^ ^OtK'OG, £2£?i2a3 uJi><Jp!$D w0 *^ 

^e= 60 E. ts<w 3 bdo$?So (confinement) eo^. 

^y^wofP ao^ofi. A tf%£sro& tort 6o£&. £& s*^0& 
tfort Ao<b>Q&- C^db^. fj£J(j) £&= e^&n* ££ 

asF^p £B4e£3& ertfSifc. P*3£ sCscaJT e&&$> 

s-^g® rt^ ‘ereSb*^ Su^Gj £ctoo6. cs^iSi £&&* j&«& 

■£&h 3to5j W^EF'QGO. $3 &XF& S^Eg* ^£3fc 
S^Cfrj, ^s 6 M&S*3 q £pCP &ofi. S^d EP’^ s&g &$*% 

(®bi5 + a&<$ 

^eo 4 fee;o = Sui^l &© SSjfiw«SQ Sbd*^) 

sS a^dd, ioeSflfioJS 3^5^33, eso^o 

s^d ^e3»e£ Qttorox. SC5arp 

s»Ssn» sfin" £.& AtftSn^ con fine men I atfoSjoa. io&4o£ 

rtiipSe;6> iii'C? SoKsud dsman. ©otfc^8 ftj^ J 5o JjSgtfSPM 
SSS-Sei^fi 6 ti^pSiM&e^aUb do^J ^“i^o esto^oiS 

^ ^cP^ 5 ?^ cSp^oSJ^o^- cp^ ^SiJ i^ip^sj. 

-a sp-SjS ^cp ^=pSs ^&^Eo£3Ssocp confinement ae* 5 % 

-a!r tT r^- 

^ {$b Su^o Ejcposf 1 ^ •6#&^orp ae^oiS Sbd^pffli 

dpep d!ici!i, s3e£joI^ cejiow (ssymptotic) ^ 5 *^f 
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S+r&rj erotik- £ii>-,A Ji^OjU 


t^o 5 . 2 . 


^SPrOEa sS BPiT 0 ■&§< aiPtSlP^rP £^g^p£gb 

StS^Eas-uS ^atorp^ ei-^"l^t>rp tioiao©. ©& e^Sjcj&i 

rt^rp bo^qS 6 cjfc 5 bcfooS. ^ ^-cic^cS i^acco 6 ;&=(«$□ 

^ ria^-won® £p&&oO t ^pjtdi rtas'^co jPCT^fp frcrj gcF’oeprp 
(jii&Q^tXG. i$ i ^tfoSutfO iSt: ^0iO D Ll6 £ t§h)j6 

ItH^PiTaa {&%& >£jj| ^da* S Stiati 

g^cS sj%w es» 3 £ s?©^ &£peo &^cp 

— u J 


X^dtfbd^otiggjb rjbir-Ku^|^ iSd&dofS* ^ed^vj 

C* p©& $Swj&p ssc^tifl&bS ^ 6 sSp™-d^^ 

^ib%Zxgogo (grand unified theory OUT) it SsciPatfr (^abo^ea 
K5rFo -- «™S & 1 >& sp&£§ eeJO 33 ^*% &S Si^^orr* 3 qy 6 
Siq g oe ^ 5 fi sog g?T£^ gffc. |kp -a§£ i&>sp a>£ 

^jrs^n* £PCP S 11 ^. 2 ?&£r cb£^ hiatp^ cSa 

sSaioS zp-L^ifiOinp ©oiSaP ^PEbeftfs. o3sS\dS Mafias -,££<^(prp£§ 

'■'^fiZitBOrp eboiji'ITgPE!'. [&QSi„ £fS i£o^|pti SbCPtJ'EFE.a 


e>^ 




S 3 


d>. n»os> 



Sptfj. SsCPOfl 3 ^ £&Fr£ a^TP s£> &*£ 

s&jod&rij 3^^, GUT 35F£i£ ap-^d a£: cejS?^ 3d3n=caatfg 

d£6 EbCgera a&Sfr&oG. & 5o£&&sO^ &>E* 

3^i& s>£g cSrJc5 asymptotical^ Sd^dfcS ! gp^#§ 

oSd't&3 c ro^4 wi-eS^J^fiF'ociD. S5u^ ^S esd^ 

^S assign* a. <$lfijda £a &u°& ££>3^3 a«g ' 

doe^c^fc, eJI £5^ 4a &3F&F &q&o%i da Scpo&o 2Ettdbo& 

4a ^Oca^ 4 s^jp, ^DgSg e7=o4i3 ££^£g?d Sdo Aolde? ^CT’g 1 1 

d&\5cS0rp li-^ej® *otr-ijfo$ & ftcro^o Saj&joS. as 6*orp aft 

3u 

CSjtf £5^^S£& 3£B<fcoQ, 

#g^ jgg awsi Sio® 1 - £}d£: a^rp SSabek *sace3 e&ft ^^o| 

£& ^ Gev &ota oa. s&p& £&& ®oriM3°4»^ &fl”dfl 

^rfdaSo ^ 7 j £od Gev c drid dcFcifr £g^SP %■ 

4a 4§fi r*£ 3c Gev V&3 Isoo^^-a (£&*$ e^c. 

33i^ «g .^OttS 6 gt9"C&i ^ttSoSo && &tfrt&£ofr&a 

^hj^5 eft ^6 -Sj4i5D£lS5c i O-d Tbdn" ^oC^U' t&oft. spo^ y&fJv'd -£gS 
spcsf’^ES 5 ^ a^. ffitiisSc^S ascSs 1 ^ dd^ 3S^£fry ^lw£ <^*^^“<$9 
&£* tf 3 j§; £: 6 Sod do sd^ft ^oca5 j 

a^rfbo^Ar d*e|jc Ssc^o^o 

A^figrP^ &&£& & too# d^^Pe3& &e|oddd£ r / 

Sieved 6 £jr»do tfiptraj aofcpou. 5) Cl? 

d£j»ifcQ#OT £Xkd jej|^ cpo« 3 gra»ccrp |e£^Koi e^ sods* 

S V 5' 4_CJ "" - 

rjviJ= S^GFt&Su* frccatf e*£ s^ji, ^ j 

ic?= 3S <iodd;-. 'Sssodf^ 3»tjg3aoa, ip*4aw 

^qpdesoiT d^P'E* 5 B 'SMa& Sided ^■cjs^r^i"p' ESj-^o^ ^2 ^oddir 

ao»^ Zti't.Zzr- ib £]epdo(ig^ ^PiSorf aep^ ^^9 

j3odd-d3 T -. €^S;e: s^o^Seo^ ^p&jcSorp 3q?6cddo 

«^.3* ^(p 55 ^ da »5oria^ sSa^o ir^od^^ £&£ 

SeS^*oo&. S)C£j^ &jo EP'o; cscp .aej*-^ dj^spds^^^ 

®d’t3'o. ©tr Bsdrpejo^ SbC 1 ^^ Sb&dfc^ SbCiO^,!- SbOcP^ 

E? ^ 8 

Sjc^cjCjo^ JboSS^U”^ ^?=ix- Sid3tS]da*a*S>; 6 o^g£-. Cl 30 ^ T 3^' 

75 ft Bj^eJu^rpij ^"£io aOH° Zfltyp. S?^a"oR H0r\ Ii^?o 


jfl*^.oF, 


K4 


E^ 




r^gjO 


aobjj ©oo^ofi. (1 10 Ska^eo) S9 &&orr 

057 S^&^qjt |eSc .3 ®o-3^> l^e&PfFiu^ 8 £&^>£5do sifrfi ts£q^o. 
epo»^ M tSo^S 6 £ftp$p3ep ‘SjcS 3»£o# i6o“tpS> 6rii£s3 

^apL^ ^K)sSf4i rt^L>ftjoS S&iuS'^Ci 3i?i5ji'l3aj£ePd5}5 giw^r'P ®&)§5 S c5'ti}'% 

£c*e I &g^a 30 franco (30^ JSo^ 6 ^ip^sk 

so GUI foipo^o \&s? 6 o 

ska, j 

estaSotS gkaprpeu a^b sGjpcw. lp%j-£rp& &«jjAF5r!*5 |sSot5c°S^ 
rf££oCie3^?ub»&j_ t^g 6 3 cj &e5^ fc&aQpftoiPtb, 

s^iSj^xjiP* 21:^ iSp0i 75 tsS^p k)c5-’Spq spi^c, fj.jn rii~i gn^ 5?'£.'!§ 

sSej stf£d> rio£&fc£ej*5u (G^fcpS Ipitf-p &£c°E3 § E^sS&og 5 

S^:£ ^tBprto a?Ejftoa, > c£a fSjOLiprto^ (^tpS jjpcS^a 

tpfr-S £a$u io is>scfcS aooas^ ’aiOctibS &«*&£ 


( 1 £^r£ 31 fJJcTn^iLO) $0*^76 £oS5 1^54^ ^OOi (3^S. S5t? 
etaS 6 fcegorf© ftaL^oS^ (j^dpS .dStfo doi! &G 3£^£. 33 

&q?tJS5^o S&IpoQ^ £ite3 ipepfc £k6od$ (D&^rp (ir^aa. eofij 

£«3 ^“6 ^ai:^ 5 &&&& £&4«ESea ©elb &u$r{T‘&: 

&&£ 6 

(C^ip.v Ofip^^-S tf&oJoxSiSQ c't' &jij.o. ■&;£ e^'-y ssl^p 

£)&g i&k 3 e^££»; 3 ci 0^22 ssjs 0 ipcrn* Ss^eoeS s^ps, 

S^^co cS 5^0 ^&^jS J&ufj icJ^dpL-jj scp ^. 0; + ejj &e$^ ecccoA 

i6|Si^f6o epwe^. S-fo i^go^p^i sep 6itFQ£jiSa Ju^emq, 

£fcCS Skptfo lloE^^Q.T- (S^epgiS^^P JSpgltpg^&P 606 . 

L^tPE^ &^£-=£p Sktipb^cm. &ep^ SrtE6o#o l;.g 

^ ^"S< «"|j§3fe> &£;■§ Stfcg ^jo£ 

5<3£ t ti;£, £3^, S"- f Sj& gcs^t: 

ritpi',^ 7j^o six^oeSS- £?£ri. es^S^S d^!5 

Mfif 5 ! 7 &Q£g£? gcs^sjp Si534 ^isv^zr E6 p( 4 q 

^5^' rLepijfi* £&* ^fEPgSjQi^ 1^0€Pty lio^. £ofi5 

3&K ^cpcp^i ski^ ri&£frikeH3? S&6 gcs-e:^ 5 

A» * U S ° 

. ou ^ 63^>dS 6& ^c^sSifo CT^CP ^ 000 ^ 

^^OM. es^odS5& S^^y^txi. gfog *fiS tofca 6 
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cO, C^O® 


sgSS tfawgo s<)a 6oeS aii £ 

s& * arti.^8 5 So£ aoS 6 St»sa5 4 *c=as s"=”Sjj5 $<& *’M J * b 
£& ssSff ADO'S &*> agFP ADC'S, a flo-sy 3°^ 
j)jfo *o- eio£ *od aJftrtKS^fl 6* 3&£*iSo Ss ^ 
ai.dSjftS aSo€y& i •e»SotS5fe gSSjD-iiict!. £*S 

alfcptSififa. t»2&“ »**>* «ta*> **$* 4o6, 

g*^ JtoAjetf ^esto" &09% S&g Scs-g^ Aeato 

ta^)oeiriue? J 

a&a s^Sp ^zPi a ■ 1 *f* iot5j& eoi 6o * 7 ' a " : ®“ ° J& ° 

fi^Sorp &>&& ©a so* Sfir^onf &S ® a 

asws en* aefl tod «•» a*D^ sS 3 o(Sf B.gfl'a^sfi 
So*=0o€S>&3 AoSS. SOftS* ®$p«* 3&3i^ *** i4o ^° “~ 

& 0 ^6 vtb. ®toSotf ae^faorf ito-tw* ^1°”^ !£«*“■ *° £ 6o ®" 
s»4 art* is^D «3g «n|| -*«p ^ ^ D ^ Bo4 ?l 
**4»d ad£ £&fcdi e&i a^orf »&3 ^ Sod W 
Acdc^a rfe p*Kt atf ^ a^ 0 *™ 3 s<% ®^ 

firtfi BjjBjpa Se;^fT ^<^3 * **5°*° ® o6 *° 6 - wL °§ 
s^Sxia ae>i^ifeiwSo» ao^so. sxfc^ a* 3 ®^ S6> § s ^ ,Biff '^ 
^ixxrr&r ^©-da® Sw=* © 3i®&DB- &&%* (“» a& 

Stfco^ 6 ss^&^on® AoS A otooo. Sfc^J^ 

^gon- «o£ **s» *&* * ****“ *4» •°** 

j)*d 3 or 5 je Sod s^Egso a&^ 6o£ Aoc=6? b®S 5 S"«5ao 

aa^-^ro&i o«»§ sM «*« »**«» ^ ^ S 

1956 3»ffl SSsSp C.P.T £“*& S* S£ symmetries § iga , 

aai=3>o&' a-SiSi6a S^. C ©otf SiS3 ^ ‘ 

aafc^^j ego. P eoii a ae&^sp D«l sfiye 1 iseso^ 

ifiocS St&£='cc e3 ego- T eot' j"* -. Scs=o '->“ .1 

a&b So^iSi^*;?^ M33 S>cs iSo^oiicj <b&>. so 4 

A 2A$& s£y C"5 S°B <$■£& ddagjoixoiSS ®go. J 

195 S^ afiifc ®2aB3® r©^ «^*9» 30(33151 K, ^ 0t9 ° J 

ppo SjoK cp 5 f>, s£ SoF ai «*. P aa»^ ** 

owo345 




Sfi 


cds (Sj’SoxD'da. d^orr 3 a^sjgS? ^ 

c^d Sdorr ©^£y£ ^^o&. ©tfcdi 6 £)■& ||S5£loKra &S* d^oJT ■sj^£ i S^j& 

SoCiS'^iOS. 5 pO& £f*v!K)s3 QuSffrS ^jj° (sTj £T>™ 

*XfG cjO'S^^rSe? £p6&^6 fla^otfe dae^^fcoEL sdfia^p.^ 

t$o& 5&mp £d?jrp 1btf)£fo wp 

oS; nd* f^^oOo&b & (jSuir'ficii) 6 ^r^d&Se;,^ ^^^=-6 Ej3 

&■€*£$ D6?W ^Ejo 6. £jd ©3 ^ doE ^Je^jJlSo 

fs^> uho&. <3 oSa&iiS^ So^.So fi. (j5po^£j& 

.^QiS’ e-d^i^o&i e#qQgEl C zten? iifcS-o^s^ S&SoG. 

s>o£ £&g £&>■&> c^r> &£ E#p gotJ $Kg_orp 

doa^gft, iSj^jt; *B C, Pt:i& £OS;«5j£pc53 es So£o(3 EdSc^ 15 ^ 

^iF\^0 ^SC* CF3 3Gb£ SratfcP oSj'OjS S^o 

es^o^S* c^iD iSj&Gqs/u ©&&fi ©£j3J'i& Scea^bgS. ©o»ll 

u ^ e» s « Ej-q 

1964^ ouiidf a(6& ^isg ©*^ijw c£a Sfsf ^tfjp &Fjdb. 

^,tSe$£ (fP35. *p£ K - ^,$“c3f} ©iS df^ea iES^^rpd; 

C f P Sdcbab'^c ^fc 6 ^s£o6cSo &dtfcS$ s^di d&FFsF.db. lSBOiS 6 & 

^jSjjS- rF?k ^5*3 .5. £*eJ^ tiStaefcS e-^oSofi, CS^o £o^o 

JitStfcUT 1 e5i53 dcsi^ uSiScdc-Si .T 5 ^ 

o^oCFoa. ) 

35sO|y$j“ 3=1^ ^cpocfe ^Soij frcpotSo £3^ 6^3 
C,P,T StdoSiFUfSs o-lFID £cfq^c rt«5^o^ ^oS. 

sso^5 S^o^SJ u3^fi3 -^!?J5o : i^ 2ti>CS SoSbii6ii5 v i<S E 

iiEtic.fi 6 gpO ri^c^o^'S&iiSS .^E s*ej &^tio GFustir-cc. 

(Sji&iigQa ©$ ^ S^cfd^o epgtiiS gcfl^sj^ 

ffto'hofi E!'db6 drs-ii^ ^oS; iJj&Ggcp^> fe-o^oO cfS B^e; S^ 
O^dj^db dd^&oc? 1 E^c- jl^cT 3 l,££Gode^. d[5jd ^*Sd Scsfij^y; 

9"£j &4& S^&c^Fdi: ^BE^fFQSi. T 

Sisg S=0 ^OK&giT T ^OSbo^r^i S^oo 

a)^o S^G^gQ. aoiaoa. I 

i^cSo^S g&yp:. ^^.god. S-^o Sdbiv 

^C^eacHT ^djea s^^po?"!* 

=m^3cp ^8^^^ d^KCSj^fogG. ®Sa5p£ij S'y.^.sa, 


^a+L'O 3 q3 
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&^$dosSi(£ <££i?j£ ©yScg It;^ C5-&& ©6 2 di&£i 6 o£noS, 

^to|gr^ £tf0^E|5pfc* Eu£d &E *3 epy^ do^oa. es 

«a£) B^&^-E a GD. e^icSSc £afi£j tiQiT’QU. 

&PtjSo So^BQtiiEbK ©GtS&. 

ikjQ^^oS siD ^-sSc-iF £p&h EfBa^&S tsto^Sfi^ ©OK^ Sie£ti StS^tP 
sBt; K)eJ& 0 &OJT» £c»:J5;1j g£ 

! ^^|l &g£ diofcFGCD. 3*£E 5 &£>£j S°t £<&p ©& A|ffarp 

et© ^£rp 6y& £g&&g&fr n^cS i^o 6;& l ^i ^^^0 G°db&£by£>. 


zi*& -5| ^6q QEJ^SorP BotuoG. 

cs™^ <&*-[45S*u) l^cp'B ^33 S“§^d ^o-BS &Z g&ft 

tioipoi)^ 19^1?7>£3 (j^cSipriSa^fi ^£ov)ci& 1 ©ccc^ ®a£i 

®o^^£3s t 5jroAb^tjj/ |h gcp ,, o. 

(dark jti alter) ^ &°£3j ^ofiaoB. Ij^bob ©£; 


^ aodep 63&04tf*£^ 

gocS&^od] ii&^do^o. 

y.e»ofi saft^ 2^0 S5orf^i3 ^(Aej^o 

C>KFcc; Bytijoa. ©S Auil c&§jj? -j e; s^i. cSa ^au 


S“«)Q &£ 


•i 


V 


I 2L 


&:■ narrip 


^j£p£&* £io£i&. s!D e^gfS® 6 e^d3 ^^Btsko 

(EKfcgsa lr#iHSl 3tfsfroi$00ta &r£§t&5rorp 6?^ofi £ofcWm =rt3fi^ 
i-S e^s ioflj°aao, e£g£?GiJ&o 

]&&■£&£?> &*;}&&&£& &u^ Spfidfco ^^ticfcvirp £rt$i3»c£z. &&S* 
go& tSyeo'c^. ZP&33 6 ^tc £$dfco, ^6E)d5>Q 

tfPodS 1 gju^ ^T ^^f;-; &<o* g'&rp 3u. 

1 Ci 

i^£pS^ ip£)ci£iQ sSj^gfifoSesn 0 6ci?*iJ&£ 

esotf^ ^dfiasSiSg. ©*£ l^l^sel *££&£> ;&res^ 

^ofcj^aw. £bfl£;5 sSB^Jt«fe i^tP^rr |eSoO AokPoix .^wSes 


sTlS^auv bSSj&^isj^o^ 3r£§dSa5eo. 


S^jj s>«$Q§ Saso&oE& ^4 S»£SDti&£ fc eff 134 Sf^ S»g 

n^tjj^i £yjr! ^.^S-iSu ojnr^B o*4SS fs<yi\5S^ E^c4b [uSiSjQtJtj^i^i ^.Gi n-fe 

j_i _dp £j£. =k q-- 

SolsSSbS Slab. i*3j- feoC =5*^ $4»ti>- '= oSl 

l£&>5oddfci> sSitSoS 6 i*5jS3 «3 «>|Sd§& S*|SSjj «<jSj£ tASrep 
Is^Qoa^. tid^ ^Gftrv 1 S3. r^a^' ®& Hj^Boc^l 

I^VSa gpg^jQ ^lco6-S 25 efCSs spdo"^ sWT^j, Sfcr r rp^Sroi^a i&pOosSlft) 
£>tfor^ ~h6cb r?Z& sr^c^fo. 3^5o«iF&& ae* 1s& l^iSo &Qo4 
J&tfSS^eiefo.'p &o£i- ^a SltfcHS 6 £*&> M^o &&&&&«& t££8&* 
dp^u^ 6 ^£di;£S *o4»otfS GSC^^ajrS E&od^Ss 

(jj&53£3 Q-uFdb- fcscai?- Hjpb'^S ^PrJ TScu"^ (3k 5 i^Oc'Jfll 273 

g'O £o£b. <& 

«k£Se» &&{?&%&, gej)&. rpScpea <£& £1®°^ 3&5jo£$frpda 

isGr 5 , £[5 &fes& £3&ift%k riaBoS rp 3D0fr&- 
t&^cKp 3D0ia^^f3 

&£ lic^DiT 6^oao. ssicre 0 ^. ^ido ^&o 

^B4©j^Sh^ B(|pQB ^Citfn 6 &. ^p». S^ofi® sio^ b>£>c&u ioCb&o^ 
^ S^GJT G£orP S^QOueSo ^C? 1 . SrSaS 

gd^orp 3^)^c-.. dSiSQ ^Fi43"0^ 

S^-o ru&oO^ S^cs^o ^j'o^deou^O- 

CjSsto/T 4u°2& ^2 ^Od&o ss^as'^ 




^sw« Si? 
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^SPl raGifgS^tMj, 3£3S 

$££{&& S°^ 3 e &\hu& SGiPanSwtyfc ^e3|^^p &r$dfi£aur> && 
e^j6j SdJ^dOfo aSti^D^ cr'SS ^5riQ£fo!*)S e^cGi>£Jo^ tfS i^sSi^ 

30©£jQ Ef££q 

Ij^O 3 x^ 0 ^ 3 &S&^ ^|JE3^5cHj=^ & 0 & 60 i^oe>. ®G13^ &fi&C £<j£ 

^£,rp j )^5 S°o^«i £5^ rtj&as^dds ©d^orr 1 ©o^^o^e: 

S^Q 3 &Bo£$g 0 <=s &6 ro^ £3o3na£ aoi£S£ft. 3&G§ 

SfiSdcs ©ft^css ^>3 ^.£:3&5o SoefcrftS s^Sa^ aod£d£, » ^ofipea 

ES&fo 3o6i£oS5£ ^eS^ aP&^onp ^cFd^ s^daorr 

ga (J^oaPea S^n* &S^3DQid££Q S*>£es3 *>£3 tfm££ 6 *£ r 3€S^o &£$«&% 

I^q^o §*£ 0*3 $>&£& ^do ^o&cgS #$£0 e£i£bo£. 

££ 5 £ & l^ocSo £>S5^G s^rp^ ©6 fb&o^.d&EEts 5 

£"$tofcotf $fio& £S$ 33 £j? &otZ££y\. & ti&arriS <S^p>Q<5 <6 S$Sjo3 

^ej^q&ud &£gcc&. £&^[3% aogSoCkS'a a^tj (^"ob-go «qg"ef£E 

SjPU'OOS- ^ ^“o^o bj^^o c^do 

^otfodoS? 3£ 36 SFTPm tr3 ^o^5o ^dor? ifie^ZbTSF 

aokFoM. 3 »^Dn° ^e3o£.q& ojF’jdu 35^310^ do. 

^ju rtfl.OSig'li £\£^esS, ^r-cS5bc^^ 3£s*C0i 

3 ^ ebSj'UdlT oid'dsFCOX ^ 3 : f'bdjS^S&EG 3e^ ©3 
1 >_ “ ,■_. 0 * =“. 

©3 *^£*3 ©fibres ^dcpSS 6 elS£& £g-odJ*m c j>Z£q 

d£g(ri^ -336£ a e*d d^& &ZP2& 

&d&PEao «$^£3 (jjS^d^cw sedidaa'ocb, It^eu^ &&Q# S^Dc^on 6 

SMc«fao£i. u»3;foo3 ^53 e*a& "3d)rf;4fcQcL s^ 6 £ s^deson? a 

3j&ocS Jio^SQtSsijocF ss^btFtiii. 43 rjS-^ s&3 ^ 6 orp 
i&Fti^ePQiS ?5fL^tFn" ^eS^3 

^actSaorF 5&jo5si3^ ^otF^o, gp 3 S£^ S^ofiS 

9&otfgo^, ^Sjji *5^jp e e» S^ 6 o^ £$£> 

£]£g£S ^S&n= ^ocf&, a&o 6 . 
kp£& sSd^pea i^^d^co ^aod ■S.gMorp r^i^db^cn;. 

c^&^GfF ^iSj^da ^6 J^o^cSj.CFti^ 6 ^ 

&a££* 3 tf£_ r£n= ^og^S^aa. ©3 &eoi£ 3Si^5 

^“3^ ^fOciScqS sfe^. sag .sa^EFo^ e^G 3 c^os^u;rF sSj’dj^c? 
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a ^ 


EV 1 - L'VtCSjl 


\p b 6&g£i&&iG£>. ^ ja£od£k. s^£ia n e?i& S56o£)^ 

a^dubo^* dflpCtf jr a, s' &3t£^koEi, a riqp<ie$ ii^, 

ii&ru^DtS^Q &\jgp7T SSdSjdi. aooxi 33 iSSj^i^ 3o(3 ^ocptjj l£c££3cs 
5£>G d&&£ rScf^tr 1 ^ l3£[*£on°.^ sTegiEtooJTS 5 gscSb^q 

&o fi. s? ftgj^ et£*£ i^q^fcw a*£ d-dkugtfSjrS 

d 6 ©S^idu EJ^Sjoi&^S) z atSd ii^js^o&v^^oi3 Brc* da 

i^-^o^orr 6atua&» ss &&6q& ddEkd-sfC 1 

:y»6 S&£^6o*aai. e£> $tfo 

£§ji"e>& ^a^iS iu£i ^cpcp^ ®oSf^Q», ds£ &PE5^i£j cS6o 

^□ a ^SltG* ddo JfcSSi^tfb sfifc S5o6e? £»*£> cSo&dbcpej 

^dfrs’dtife^Gj, sacS&liijjodo iScp^^^iZFti -SEper^^ 

STciaij^j^Q £ga£ &®Ei)£C£ ^4giSi. &F&qp$' rJQSSflPlSj 3o£g ^o 

£*6 &^&3"Q043*Qtt> 55 ^uDjjt^i^ SE-dgO^ i^da 

dcp3 ? oSoijG? , ^4 S^GjGgG. £cn£r j ^riad* ^go ^©s^goxj £x s&odgd 6 
zFfp &>Q &am&e&a ss3 §"§ S^rio &j-G c-£ ^cigr BagBEboa #p3o 
g*od3 |d£p£;;fo &"E^o£cr-Qc&. 

tftfiS 6 £cp£b Epr^ £<3 jt 6o5oS, ^ep^dcso ®fr& zf?j€? sasrfeSs 

OL 

Sift, s^i^dgaS* 1 ss& £jcjsa£o&. o®^ jfoo&i Sea^fi.^ ^Pdubg-^e; etSsqits 61 
l^aSxjrr oF^^esq a^',£o5. EPS ips^-tfeso sSi^a e:-$£f14>fl;5 z7^ps$eSeaQ 
G'dg. sdoe^i^ ©&)$£ dds, ^^aS^^aaEiiToeS C&^fS a 


^Tni& ettS]|£: £a ETdSoU^-} G5^ EL<&S 63^£S SjlJs3& 

^PdSa^ij. K-egg^o4S ©B& £;&ca d^c? 6^aa, 

©$S^£. tSuCPcJfc^ b^JS iofi. 

i^Ft^jQ’ SbfT os^ESj^G^iijT 6 ^s>qSi £ad:£i3y-., ^S^caG^i eSt£ 

So^po IstfS. ®3 S;^LD(dD£ e 4 , 0 ^4 e 5 5ji5^PCSJ^U(ij iS&t'oiS 

&p£ dp^ytgodj&ft;- (jodS&iijj. oS ^[i6ti)^S 

IbGft &o£Si££a\ ^3 ^^dLt|’-,^ idioof* £5=6^4^ ^pcp (aodsS^)- 

fr6ipte 5ptfc70ft* it c^Sg ^^63 

iDdOS ©od^ 6udiSt5y . ae*^ dsps: ^65°^ s^deaonp 
S^,^l £3fc^E3L?^jec- cSoSiS d^g^3S]l 6Gd^b^r 


s B^o/T b£ ^3£o^ Sidgfi^ ^BSaStf 6 ^o£ ^j^iSD^©^ 3 

E— C 

S^eiGoS da d^oir ^Dcs^^b ^0^0 ^ESo^o eiJO<S, tiQdtftSjy 

(&&Sofr 1 -jj g®eo ^ 
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apfi -&| £$}Ac5 ss^-e^ 6o££iit5j\ 

72vj£jtf el^es: ^(E^asS «vi£ umSSs 6 ^^ bjS^ 6& f & iScPSPeiEl) 

SfetSO ^OW. ir^oStfrao^ ^SKPC^ Sj*g£)^ ^^J-OfT 6 ££>, 
AoiiioB, 5*^ ssodo^iei:, ^€1^ a-O^ko&tJQ, «■□&£; arc® 

e^S s£^3o«2cp.t>S vis s 5 cy > J5'dcso S^&qQ. 

oJ£jt 6&}_ ©”© 3#£Q 36&3o^ £*$ cSge&fiotii^ ik C^3o £>3 
sSa^ej&a aq^SoS 6 Cfce^JkxS. seco^ es^£ ^jiqpJ5^S ; 1 Sjtf^)& &pi£3q 
££pqp;£o ^efc. 


]. S°& Mio votf ^£n" £oci>£5Q£7 

BUT 


2- qrfi (j’&peB^S 5 &-&p *'Q&& bo^ £&5p£crp &o6? 

£ f >3g ^dCj «>& rg^ GtfufifcSp iL^e^rp &oR? fru^on* 

^.So a^u^ 6 &£'&&&?£&*& e^^3=o£ fi^rf# 

cpcp^rp e^er £.o6z& > q& 1 } &,& 36^ "iopo& ^c^^aoS aJ§ 

t U 

LSj# e>£tf£o epoSBQ, spiSo®* &Bnp aJepoflS ac^fo&ocpo. 

©□IS a'docSJip Sttfrwug^ <sfo. aotf&^oa:- 5£j'?3 

SFiepdS &-s£ caEfr<£ ££&?» &,S BpS £»oe$g ^g-C sfrS 6 £p6 |^dgC-£ 
cudfoftoCliXtj s^oSi-S c£i?- S°£) w^.q£* (^Poa'tJi i3rfi5rp 

S*^. ,>!:S_ fbcpo «3o H&5°t5o ^o^gifroS foB 5 ii>0ep£'i 
9*00 *Sci5 Ss&FHPti&p £c&"o£s5£5j_ ^g- S-food 6 

4v 

i^oepm eJepgfl GP^^deg^ ££)ft 6 o(£cp3§ wjSh^q ^cfc. 


e-3 bp 3 l^So^gD*^ £q£cp£)£ kos* £i£Gra& s^Sebd 

tHao^ ftocpfi, 


3- 3fr&£&$ 0 ao&£fofr ^tiotfcpcsSaorr 

rjferpe^ 3&£! Se;M3i^ £>£Seb tfel ^PCPSj &£t>£3&& 3<fco 

^ Dt ^ i^og^gjg&v 3o^ ESo^^e? &■&*& gpzp ^p-tp^ 

a>cj fejfi 6 cj i^c-S5? £fis»oFi aefitf 

3^ESea fci 3o^ S 5 ^ S^o ^ Sa^pE^SS 

4 '^ a^p 2u^ Gidgrp cp"J^ j ?6^w 

o^o^eepotf w&g fi”OD^a#S) ^ (^oss-^ ^ 

iC^gjcj;^^ ^tc^e; 5*($Esorp ds ^cpeu 

IJ| ^ 1 ' sSo&, dt s'-Sebo ^^b(5? 


^so 3(g 


(IS 


cjj. nsn^i 


£&• ESiiPi^rr^ca -i^yj^ij. 

^udoSsy^J E'^EPoR iSlJId eJ ^ O &Z5&23 i£®do#|i2GdiE 

a£i a&u4j;-ij&. 2>d£io£jetS , 'Q' £^dd 3="^d piCfy^on'S c^d i^tisS r,*dib&J I1 ££ 

H-* tf> «-L 

^i^rrS ES^o&^C 8, cco. ii^£Jo£S)^Q ESoovD 2:£o tSS^^cxfl 5 ^dP 
tiaSpodSdj. ^Jfc^&tuJT &uE £riEJ"Oii^ 

crfOi Sfoiofk e?Sfii5 ^p^oioSuSScF ^e#iud£djt. £ q &£ q £ SjE5o ££frp& 
SO^OsS^ BOTOVS ddon^^i =pfe3 (£^£0 ^atfdi. 

?jGC^db &Q&, EJ^cPoft [i^6o#&3b S&D. D r o’/0& e9 aitr 1 

i_i ' iJ “ 

<^£p ®:£s^|G aod^i^oG 6 ^^ds^EaP^o o^^wt 

Godd€'hE5 3"Sv ^U&SSPS^ SP^Cr |£#5»fP^C)£ tp^li^oS. &> Tj^'-ispvta 

sB-SoCP^Sr* 3e>(Jfo£k za£ &>°£ 5 jp^o 

a«3\ 53 KJeJ&ESpt iSs^d^j sSEtsSoo^eP ^G^^dSSjJ^oG, K'otkd* 

4* aL 

aE^EPd&ii sS^d^p €JCk. skB, ^sdSjEG 5 s © oDt? 1 

S^do^O^ 6 'SOsPC^! ^d^dcCSj' 2j£t>e3? 

EuM sSidj^P^o 33jS5ix5a> &£&> S5§Q B'tfc-SS &4s WtfH^ 06 
^jddodcdc- SP& S>a^L dPS^Q&oa^sSiStS^y #djjtfSS^ao$fc£& ^ 
fit. ®c*:3 taSc s*£es?6§ &%p Stfon- £r*do$o£j£;p& Storio wgjo 
3'fe^2&c-0§ Sf5£ SttfbS^t (is’dy ®6 £Eii5.£jCi3e?> £»&& Z&&? 
&q£}&£*d} Sdfc&sdSi^orT 5 eedrt££> Zx&otP S£d5j^£*oG. 

eotf^Mon? e„s Sgg l^ c %l ©£ aS S^&oS. & 

g ffifTfrw fl^ jB^crr 3 ^-& &d^dj* rb6c3^s^dc. # js SoSiJtodes cjES ^Be^c; 
s^dy^. SPd^wd^b- da (d&o s£i5e>Q Sd&sSo^Si n=d 

fo&ati S% go M 3G^£§e tfgd ieftAtf a^Jbo^ 

W&#S5tftJ ;Sd*M*b- OT^a^jlfce^ 

g;^, ^.n :^o.°- &&£&&§. ^S 3^5§ ^EpyS &£ ^O^SSj E-d 

iSiPifS^JgSP 6od^^ r 

«;ii : 'i'5 lie^di ^S&j&odeS ^cpo€So e?fcj^y^5 E^diS, 

JJ4^o «r^6 se5ocS^^ ecca ^uiacoG. Sc° 99^od 

dso£ Ao4Pdfc^a fiS) aso^cPdu. da Sb^ocSo $n=6o SKsPon aOft^S 
tJcSW’.^ Eud K'udOji, ^05?“^_ ejdsPt^ d&JTffiE"?^ aJOeS 

aSs^o &□£* aodid^ egpe^ d^R'ESc'-SS dpc» ^ds»^o 

6o6. 33^p S^tj d'SAi si&^Q a^&^aTP sSG^Spo^do &djrb^oa. 


n^’Jnl ijSs’.ufv 


fiBBO Sifi 


]2h 


es^g- *j ©&5s^CHT , i!&p eSo£ sa-otyofi, 

JTD^i^o &&i7*zp£)irfi ^sS^j^orp ^^cbSp^prp &bd£ ^j^£, (Ip&S 

rjo^p^j^} (g&dS^gJTvSJ 6 (^^ciiiTc 

ss&s^o toS, *k)CiiSjQ£j & (j£jtd 5 GlS^oa. i 

^6 ^SoSpc^c-^ 6 ^irF^p ^S^EiSorp^LJ 1 - ££*:Gi2 SiFFiS 3-£-a ©to&g^S 
e*§^jj§ ^§<&0 jfcofi £& l$a§o^ |£Ei»a£5t£o Mgp, asp 

^dj&rk&^Qd&. © sn^Esorr 6 &En£o& S&arrp fSpLo-^^^oE 
n®£p§SGra i5&q^ BB&tf Sea £]§qE^ fi£«; Sa^aSS a 3 ^ &jS£j 
ira£tpea do^QC^S’i £o£i- 

rfooS®^ S£-g ©^oeSJb&to ©3o^ 6>&dfro£^ ^g;^ 5 

S*^. sr& S^dpfiksm^p S^do$^6s: 6o& &qcp&. 

s-£ 1?# S'ifc&i &?gd *$££ ©Kk £35ctod |>?i £jijta£ ^ipcfo^gboGpg. 
K-£jp£j 6i'm s^fio ®s6£o£^ cio^j^g *5£io, j£ca:i3 

d&K^gofF «E el^ tJlj&t&G £^6ra^£ £5 rtfoa* 3dk£££, s£ 
Spct 1 <s&3Ql5c£ 3& £>&p S^tiSboc* 1 £pcp sSfi 

^o^o gtfp^v^gor? 1 ,^rp ^j£dp£grp 
3d( 5*3^B Sjb S^sSs^SoeP ££$& 0 i3cfr, 

^oi&5o£ ©ix^G 43 ^£in* ££dp£grF 6,£j ^S^jjorp 

©^(S&6>orp tiiiGS i^oEPtu ©S^G^ari 5 tko£ tkaEp£i r ^ux>3 T&^rp 
^pgspu^k! ^£j£,g^£A7' dip^ocpt^i^. ©^ tfsfcjiqfi fitc&t 

ri-ald & 2^p ^°^rp ^Ou*^i &a£5S; 

^0^da<Ki^-j3c^p., fi&go (anlhropic 

principle} ®r6a^ cp£>£- wGoS^uajCpSjS <*& el£ c^c^e>6k. 

63j& ^tgfp ftptoSi spdoro Stoiiei ©S^o^ 6 Aotf£&' ©s^S £s 

£a ?SiP(sp^iS oodg dcp^ecrs^cm. ^£2, o£*l3cSo, BoS^Sj. dbtr ( Gg. 
^{^,e ip3£ raripo (i'S=6o ge:^ep^; ^So^SaJS £-^0^ 

^EPepoo £foa=po£3^ ^(^^5 3£l3^ w ®5JS^|£i s^ep^s 

ssefo^bwotpc®. i^o^oe 6 ^^S; eS^iiS 

fSp^o sogogg&, 

tipcS'^iocp 6 g£S£q ePoeScS^ ^pda =i&, 


^>u *it£ 
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cQ, r^oit- 


Sod? <£oE$i& iSo^SJpOofl 1 

‘SDd&od£to‘ dii^e £p££ ($£Lrai£«Pj£)& &,£ tkcp^rfra. 

^ea des^ofoo SoiScF'SS 3cm£ gftfci fto^QQ^eu S3§u&, «Oe££a£BOC§ 
S)G5BoE!3&ign* Sades S’ 5 © tSESo tfgjfFcJO S&tJpC, & *Sg|£Pra 8*8 fF^teS, 
i>8njkoe;i& 5*^5, s£\k5 sSfc^jgw, &od 

.&£j=o_ a ^SicT-jjj tfo^cS &p$&$&>aarF‘ ’Lt^d&FUtt, ^Str^eS 

'— ■ % U., 1 ^ — El. 

kaf ■ 

tSy^aGodc*^ ^E^qfcm. D^dS^ 6 *b<£ &J 6 # 
3 j£jooe]q rSJ 6 ^ SkSfcjS^ ftHEfc^ Ki£b iode; S 6 ^ 

&Q&&jFtx>, 3pti£ £clj Sep cio& £oc5c Efo 
asS ^£.t tio£> r £-6 S&eScfS/S 0 u^ddso^ 

fe. &>£?=& S&fiSd &J°& d-odej §fo fjq£^cpo^ a£H3fi. 
£o£5 && ^Si^djo sjofP aiQf\u£i. e?S j6dq& K 

£$&> sogb^ £&u &6£f £a aes^Sko g"$&flQ&. 

fod'O j&^vSq &£>dfc' , PbS s fciSi^ S^SotSdj, ss>c«sl ^o-^ftbo-B 

£a£ cfajads&sFuoG -6s iiBoeS def££ ^Sre^jOS sp^iSsotasySb. 

£d ©0^3 ;&"£&} ftF’ljfo \pS°6o i^&i S^CB^aE. ifc EL-i W^OS® 
[^o^e^.^o^i. & l^ag 1 ^ [|$s£ eP8 

±®^3^£3Dfj (configuration) gfiA ©o^ofi. ^ecpsis && &o& 

®n|ft SO&do'^ofii <&ofcFoj5. ®^&£ £-o|^ ^>ea *$$3^ Codcj 5 "^ 

DSS ^6fetSjcJ0od^, dod Jn^oepoda SPCn^ Aofcpgoa. 
iiE^-H§ *££>ffc& ^c^CU ©£)^|Q T^odOE'OB. aj^CJ S^FpCb Sb^O drsfijifr 
oS&SkE 6 ^'QGp&oB aJfrjfi (d#. □*££ d&rv^o ^sfrB ^r^uiT tSO& 

i=o£ dciiSo J ia^ dsodc-. 

sa^wSj S 9 ^ sST’Sd Sch^bd 

6^aB. f2Po s?^ #^51 

^ej|^l oS^i. £i&&, izpjf £id.S]' £>3o sod lF3° 

^cdbio. ■s&jf3 dQS;^^ «a ^-^o a°dj. £&%v& fi^p 

35(7=^^ ^QtKofc. S4j&oe5& aa25=odrf&A?5 Si^oiT 5 ^S 6 &,£ 

S 6 ^* &.g JjO^ ^i% Schibp&l d&do ^rio^gpd SfSuaPjWS^. sooceJ & 
^|£F"a^ ^e?’ 3°fi3^ E 9 !^ e)f^)4 aSj n 0-^#;dy. eJ a-^o6^rfo 

Aodddjj. a tfjfi b*£ Sidfeo ^dsot! ^a ?i>o^e: 

Ssudts ^doif 6 ^io ^a) sS^IjqO es©^;& 


Sbt^Jri ioS^oR 


E=«CX3 S'+i 


L2S 


£oddo &oci £jt&-5 ^-orr 

S°£ ;6§a^ iF^aS, fe*£ksfra<^;& Sbg£o C &0&& 5?^. &CP 
r &£f a^^QCJ 6Q^ij CPCQjS 2?^ dtJCGJiJEBfjdc SaE/^ ^c? 1 

istJftrj dipi^c^O'd dsoi£p!kSr. lfiti B (i^gf!jfiJ b Q45 ^jajiS^ 

S aaa^ 65^ (5 a £f£f£^*in£o\ ^^dE'ie^ey "Cj&^sboeS^^ 

w cJ 

Sii&dd d^SPotfli 6 ^OuPp^ ^6 t^dfoSi ^a c €JS b £33 s 
ge^£?S6d EjdS^ddj}. ga tfc^c; ^"^grp cScf^-g^ 

sl££e; ©S^S&fco'j 33 iSd^o ^GP^; eSd^^E 

fr-^orp s^Sjiia^ (l>Q &. DdSd 5 f^gEst* StuoSoj £i £p't;j 

■s^s^Q S^^odg-. a ^odorp tj.ggj 6oC;®j£b\ =rf!j zp£33 

eS^ta Sipijlo fcads^, es £*&<& <ssSs , ^o 6t&. 

s£ ^|u£ Sdt^ddj^? £Ui:SSr£j ^oJbEr? ^?S£ ffrpjBPftS 

dis^ET 1 ? &w£) iZiepflFj 11 aSai 6 ^^,. 

aueS&ti&p fitbftoEld DASdssrp cu^5 &*&& 3SiJ*jis*iQ£ 

■S&^S EP^QeSC^EB ^didc^^UB. t3udi3£i tii £0r^j^i& S^^£i3 
£ eggoS 6 ? ©£» 3s iorPw £&.&> £^©qb dioeS ^3 ££j fcj&rbc^oa 

s><& gpS§ &>£ rfcto&OtSKBAS Exffifrwa Ztc tis etf£2& d^>d 

dado z^d £*do^ gPejoS sfog£J a^^ceSS 

S*ejflOv>£. ®«F 5*dc£5 bJ S&pfl 6 £$55^ ^gsres &?*(&& ®a^ 

di^oCi. ©tsSSotj^pd} Z&z&rtxi ^S aJ S^orr dG^cts. 

gijg,Q^ £_£ (5^*0 3jq iSoq-lj doG 6 y^POeF^S Sdo^^tdaorp ff. i;5?fr iriri»jdo 
nftfyp ^s riod^of* l.p’i.y^t; &}$§ r-A cl6 ^do 60 £bq£. ES^c&JO^, 

S 1 © ^ijoiT tiod dciPQB. 5ac3j«6 d^?£d Su^^g 

®r5a&*^fi di^dd djf^OfT 5 &&od£3do£i. 

Sfr’iSd 7x?\€5=?jg ^oe 5 ©^joiedo o)dag^ s&B 3 bSoi-p 
£ kpd&}& ££;■& ^Edj^o&. dado iS 6 ©^. i^oci) «Sn^p0 
^o(d sjooSE ^(So 3ud.e^d3^ EftSqj^S, fi£ie<3^j ^otp aiO(S6g 
^boCT 1 Ii'o-^^£)§ uCb^jm^p. 5 ^j^ eldE? SSsipesQ 

(d^. etd ^d^gp datip SiS|^Sa^oe r i, Sriii3 ^S^So, 

^ei^gd L ^[^dra ^-.^ET'd^. ^f£vO^. CpS dj&ooCO 

&Q&. d3d dado rt&So^htf S-^oe 5 ^ardj e;^ ^ 

li,^^ flPOBSJ® ^s oSc-aSPS^ d^^Sc^cso ZSQ & 1 £a£ ^SSc 

S*on CiS 


<&, r?so(|: 


doixrjB. Z&g&Q c^fJ" ££□. 

£>& sfca^SS ScsdeS &£ &r>tig ^tooso. Si^ &ftsoao od 
&,$ £°U$}0& &o£ *DB"& &e3 £ S"S ^E3o 3£gv*COO& &OE*e. 

flsS) s£®$ to , cw*e?& ;fr\£;ow dioE^iA 'ciijc;^ d>;6 ©oco £ud ^ 

V Cj 

Suirtar S*t;<&ocScj££ E&B;£t}S>& ddb. £*& 

&g£) B^dj^on 6 . zA &£qpp £)^o aocf-^S S oS&do <so#god 

dBc. 

a^'pcii ds£o d^tCcSj^ &)^ocpc<S P’SS dp^oBodcr^g ©o!£ 
dr^cj-gzex dEJAd ^[[ISB'^ea ^ScsSboC ^DiJ^dSlw d?lbat£rt&fto 
dbE^ti dr*B^ %o\& dC'rvO ssdocSorr 1 es^ SasS^S, 

e^SsT'ocS Srtta S"5 dG®:dc>u djoB cp£:*££* BoEd SSdPtfonsSj*, 

^lin^dr* £oc! ®r5S ^ucF'tw 6o<£ (adCPti. ££>Ad 

d&E3 n o5a u S§ es sd^rp tioft ciu^C 1 , sec* s^on* S^.o 4£ 

3*& ^sfotiS [4&n*. s^eSn* <Dod&E &u£ 6 og=1j . s^d 

£jfSc tT“o43 5 jB%i&3u£j sp£ cj ®6 && 6oc*£p. 

(D +■ 

eEisdoteo^d ^pjsS 6 sd^lS &,££ dr^c* £jo££5x 

g3 ?S 35$&q£j; 3 3E ddaT’FJ’S 6 S’-OSj^o ^ 6 e-d ^°o^o &Q& &*& 

(ddSpo^cOS s^&)F5u& 5^6© sod afrpdj &>3o 
£ d^&KP Ebj^SS «3£fl^o€* eJ (&oB tf»D S'&pd 6 

loju^ep eyries ^°£ ^gcpB. ^£;£^;o^£^oBg*£§. led^d 
c5-£xH oj^ S)c5dra tSto ®££?og£ J&hj'Er^cn 5 tioG f£d£i S-d-o ^^GoOd 

W 1 IL C^ “■•' 

<^£x> dpu? c^-st 3 ^SjSkuT* */□•£*> s£>^) &qe=£>. apod «iSd ddiFitF 

s^^dofiSu dddJ° rje^^g ^0^ 

^i^it 1 ujodc-fc;^ djon*0. daifoFoEiS 

SD^^r-- afi^ ^’.fcoi^dS spet) rfSSri, ^En» d* Sdon°75 ^D^d; 

(^■do^^O^ &)ajC«yd£gO o n e° do^O. 

|^-^3d Stf-ori* 1 SGm^cod^-g ae^g db-^yS^ea ^OAd 

S°& tea ^S',o3 a,S d^ranOS rt><i e&i5 

oj w 

'3=!^^. i£{5fc8^o£*&, s^i^feo^tS Ss^o^ E ^c3iid 

^CJ as4 p o ^dgr^ SeSGowl6 e-^ rtE& feotaotS^J 

— z 4r> 

tfdfrtf sarOwtS. s C§«66J& (inflaLionaiy) wa^Ss- 

®do SidcGd ■a^pd' S^p (SSoon 5 ^^5^^ cits® 5 

^vT> rSfl^ofi 1,10 stgo ^Q5 


esclijcS ^Ec-cP-Ga. fu-^ 

sas^ (cSs^o e*3ig JbOcft^ rqsSdfr^ SbCd^ 

£b0tfi}l5 ESo&dfcS C l 30 ^K^ajo-) s-GAoE, 

(*bJ $3*£5# ^iptfo 6JVC* £mE.Fo5 tteo£ (ifaGogftkcjft. «£'© 

^£n* Sf^^or^ ^^osSgioG- ©£ EPESreorp to'ea 

^rtorp <s-$S^!p£ ^S 1 ' E&dtij^icjS «o4J°ctu. ©ta;$cii5 ®i5g&s£ t&s^lKde-t* 
23ej5j^, £e5c±pcsj^&£p ls ■S^n* 1 ri^t^o 

f s ^c s 11 OjC'fti tsotS -i^j o>io ci £ii> |x £& o o ■Xj-” 1 -T!.- o iJ 1 ' a . * ^ o p^nS. GoC^i S^t-j 

QJ - *■ |Ji 

^5y35Eis^jo5. ^es^hG 6 £3 ^KadaoS. Ss563 £■# ;£lpGoe&oS. ££££ ¥&e? 

£i£g 6 %l &q$ &&> £voe)$ (symmetry) tf^sSo&dboG. SeSE iSjgDtftcfc 

cp-cp fftS £63 a rfcpSh SuS £J>tf feofi ^aS® SsO^iSS ^■o^ct , 35 

tiCFS^EfeiiT g^c^i% |^5S GiwSo® 6 ^oSES £o rtliofi. 

£) £•££* s^S:^. £ ,.^^o jSjc-C- ^lpcjcv^ ©£ &£ S^o&s SCK fiDfc3i>0& 

? 

©cco^ Kg eaS ^35^3 ^tftpcuj. ©£) frtoSo 

^G&^aoo, G3 SGon 15 frc5 ^oSS Sej, So&bqG, 

ijffl 7iij^; fcfiSS ssSrp -^%p&< £fc* spSlO Kg 

S^&ggp ^d#£fr> £& £<$or?> (SSsS^oO 6o££i£j£3 ft>£ 

rocPuio-S*^. 4^'S aai^ojclio^iSi £*!<£ tfSae: &?££_:. 

&q34 fcSfJp 3“^^oa <&a&3i3£. skp aaSft 6o£5 £rtg>;£;M 

£a&i 3 ^cj Ef^GoiT 1 tjo£ t^otaoS. ©£i SaGu# 4^3 G&fi tfcoG. 

dg yS^G -£££ ffatiaff^Gp ySsPaka £q£>Sj 

3-g S^jSSc^SPa ESjcd°oagd^^§ ^Oo^mvP &£ 

^CT'O^O'^ Ea^rj'ro ti ^V3% SN^O (cosmological 

constant) ^ 7 ^ 3 & ykPC° ^otuoS. ^Grp SPiaPo^ p5^DlPJP£^ 

tpTPrS ej^O €^?X|CSS cJoyGrSp 'i:<Uui^U c3^JJ ^ Sj'ij-G.ti ^^PILq 

^GoiSpe^jerT 1 ^'.GSoCSjtljt^i SlSGoi^eP 5 p!j ligdaaoG. 

pD^ 3.?^ s^ra^ta^ i^-gEpe^ |^So 2 :epG faffoep^Gp ^§3 

t&fftf SGGp 6ot»oG. © 3 £git= iSa 

l^o^tu^^o SGo^cptJ&orr 4 IbflT^ S^o^oca, ©*> ^Oow^S^G 

SScpG^cjsitt JLlitpSg^^cS E^fio^ ciptforp ffldiKjeroco. esta^ofciti^iSj 

t- ^ 

&=6£ 

s3^a^5Do, ^oS^oSs ©u^oa^Sa^iSl S^GcssS^ ^^rr 
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Zr**10 &f& 


llk rpci(p 


ASfcSyyfll 0**03 «£ S>&rF 

T— C J 'Jv n- 1 ’ 

5&j=&^ t BSdu^ci^S'^i e£ ^ef. jSjj as ti^orT- se^la SiS&PSjurF™ 

£p£ «4 jOw ||3ri0cSo ^^fT 5 wddF'eSorF ^30S JWfcp (SScS-a^Ow 

aC.^.^^T;. 

^ct 1 ^ rbd>5F;ddp^e? S-^ £t3tfci; ^&g& r3c5c£& s B SSts B 35 sadbeE- 
$rff£n)&jp ^a qj^6g wrto Jbc^odfO e^iEijocpo. staoiod 
S4fep<5® s*w3 e_d (ifrc^c ;&□£ SaS 6 ^QiFEifi s^rfOfVdc^ 
£□£□□&. ao£&£ccQtfj t£ (&*£) l £$3^0. tF®Ztfkp& &£ifr [Swra 
b£ og^&i d&Ji ££%ou? ^ 1S&^ & £&|& ;S*k»g™a*^L 

aoti^o-6. D^fcSjidEs 4S«^^ 4&£ 

ck^£ g>© ^S^^pdorp &cGP&rj (iotooB. aos^ a2^j$4 £i-&2^6e£ S&n 
iejS&aS Sw’Sytforp ^o&i&ic^ S^6 &q 6. &&& S?0 i&S 

vL — 3 W 

es^^rp tS&Hil ^odai^&yj 69s5?k5o dE^^Msofi.. 

£J.'Ji^ ^lET’^O ^odddjGiS* E^pCP i& <£P*[? ft{J*0^0 

U_ Q LU 

fl£Go3rfOAQ&. Mwfi* Mo rtModtfSAa ^cdo^ &J&P& 10 
MijfcS a>©fl&S SskcfrS M)dfrS E&GcJfoS EoftOkS £>©£&5 

v‘i 

ZzZi&E ^jd&c£1sl i 5 a>0dk£ £fc£ ctf>5 &)£>cfn£ £h&d£i& dEFcaoiu^OM. {1 
tf 0 M^e») es£i^ SootD SjO^cci? s^oto^o Sacgotfo |£spi5a 
^EaPeitS^S dES*Go Scf 3dcd Jdra*t> ejofiaej dr^Q^ tf§ £bOtD 
&$. & ■£§ <a^£ &oO £££,qB f®^ dada&od. CPfj£ FjSjpJ^&G 
£&g 43 a^o^O ^arp^&js^. ssec:^ ^ci'do &Z>2$ 

aMG.utSs&oto:-oS. b^efBSTM cS^dorp asfe ^>o& 

^c®a , o-o I, ei[=iCi£j drfSTF &e5jgj. (S&'cj bOfi taQfiJ n aa. ^odbMoE! s2 

5 n c 1 - j - L 

Bo^rb drtd^b ^laoSa 0 ^^ (|:dui&pS rt3d3{3^^&s^&& «i^;^&orp as 3ofii: 

sswj^ooui- a d^orr^ ep^o^ fti&a^^dp 
■£_§ ^oe. 5i>^pE5brp ^&6 tSjotf 
^ a l,p5^7=fi: ^c=da3 dd^ 

^ado il'Sco SjdkT’-h 

— = IhJ — E ■='*- 

3.£, grtF ^i^c3o, ^C3®d 

(£S&fc ^bi^i^dp 

idj'ijfiSj &Q&E-0&. ^Q'dra 3 j& addCi:. w-^° 

IsgS $CF^'tf| ^“o(6cS S, SSdEsr^^ 
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fojjS S&floFi 


^3^)0 ESiJj 


frifQ o. O&rp Cjtftf 6 tf| &o\6& 

^dorF •icitacBi. S'^jo CT'ru QiS^raso^ ^43o<£; icSQjj^ 

£cp>6 •£§ fbdbejrcjSdvra&l. Sod?- aocbid 6 342 o£ e&^tpccc. 

‘Sk^tf^ 6otuoB. £*:$> SSdo £-#.o 4^ 

1:6 fro&& "23O£fo£>o4i0oa- SSaS gc^e;.^ 

Sa^o <§ c*i£* iD^^np ef£ ftidoS w* ®^Co, 

"4.M £^5o 60 fi&SbdKfr. S'Vv £'££'.£& £i£l&' jtfytfo’ 

■^£?& D*;o *6a£ SSifcsS rt)9©^do tick. £&£ L-.d I 35 S 
spfitocF"^ dd? o&o^udo £■£* &-££> 

SjSdEB O&eIj /fa&^^dkpiiiS O&G'JFodQ flD^ 1 

S^dra 5fc£ &o£) /kdba^ddjs# a^odAoEiS ^43 3§6 es 
o4sS JficpB^S dSjoU^od^jC® 6o& SDtaoa. stSiT tfo£ay5 ftd? sdG§ 
rt£ d&&o£. awT-tf 5F& S^d^e 5 S&03 $£j, ^£) ^ &o££ ^o&d 
^^SSo^dcod^ SiS^odddby ^tfjp s*S SPcftd Gg£?S xj| 

se^&oB. ^fe ^3j^o5. £ifr &<},; ^ b O&d& 

s^s>£ led &sg(d££ g°oSo arb£&6£j= aijggtd te^sfjto^. & 6u^4 

o So, SSjucp?^^ e*rp^ ao4j30&. id^gjdb^^ 

tiQ433oQ. Mp £G/t IsidStwC 6 £di£:& s&?& L E£6ra 

E^IjoB* asofeeb. SD-^o^ £■$&_ i^ce^ea aJ ^□dc a S3§do 

d^c? 1 tJOKiofi- 

€^0 {Z&iptHStf uj€*3£fc5§£o {phase transition) sei^e 

d^^cfcrp idj/^^-oS, esQ^tSe kko^ s^o^rF c6’-cSs n ei; 

&fc? fc&ft&ioB* @Gt£j, dodbrtliSj^L t£ djtig c io& eS-af 6 aodde; 
^3af5 Ird 6$ S>o&££ Jte^S 

^odroo:. di aaddea ^§SoS a-dcFS^ 5 s^dtS ^Ejj^&c^ax-. 355^0 
i)-^o 6-^^h ^ddd^Q So^Std^? 1 sja aidj^btiboS. © 053 ^ tid?d 

^■ij w^gpa. i*5 di^, Jw^da; St>Ti&f5 a)u lSj^qc^g. 

^d© (bo^ Priori 0 6odo^ da wddu? s°oS ^do# 

<a^- a-dcjf^^ddj db'dorr fedbdb^^o £$& e i.gcrS# E^deS d&dSSj). -S^o 
■^^dp^un 0 dodd: T 5*^ DS^ ^e; sos° ^oad dicdS 

eo433o&. ecA^do43 S-% &£upsp I S5o»5q ddo^oS 3®$Gl £"SrF 
^odtSa. 

J33 


^*<yQ F^iji 


a> rp^j^j 


ItJSliE" aaBhfS &<$§ 

|J Eu 9 Siis "“'i 

n»£ eSci^eS &aa£ j rbcoO u*3 ySSa^o rbfroO £.£ 

oSp^mE 6 ^ &■ ?3t5&£, aSftoii. 

^aacdD fp e^6tSj p* Ss^o Jlodidc^ lTf 

Ew^ooftS s$do srtfj- oo»d & tfddgj ^(j^do^'&otS 

ep 3*3 ss^lj) ^ 

fe-S : ^£$<^45 as^S a" ^Os 3 ^. es& SajdfcSfo^oD. ef 

©S r^gj &j5o$ ^£p3j.o ft. ssolpcfb 

e>u^ ©3 dfc;£ d£gS &=cp 6P££i. 3g?£ fJo^C 6 

eacSrtea zJ^Tj^ ejdd &&£sfr S'fsfto&biijsSS 

ecftS Bja^cSa. &£ md* &>£ <p'o&& Z&$t ^ OIT> 

-^g&n* ao£i 3sfc^ &B^q ssok* eayk & S^ 

^5e; ^3if£ dO<l £Poftd n tfrf^&ciSe* ^Ppft^iT &7>6£q ®%& 55^3 FT 1 

sdn n S'- i £o£>. a£s ^Ji 6 5 j£3& tXFofFV 

£*o63 tftfp &££o es-5& Oc3 ^£3 n»e^ artfco^fi- eco^ e ThSk^aS* 
ts^Ja asrfrfcD S^o £o£ lig£rr 6oc*B) &ptoot53 # o«*# ^ao^- 

E3»as EC&IOT 3& ^ 3«“ik. cf£ ^s"do ^o£i^ MgBrP^ 

ss^ifiboC), e 3 !^ iKbcjo Enftfu..' - iS^i^rb n*£ iiiS^t)©^ 6 X ' A ^5 
j^o ss^&oa, ©a a^.ffl CTSfeSgoS. o£g& '&&& 3&4fi£j^L 

3^-0 *St t*p£o <6c5(^ i^iT 3 &i|j£:£w£; 3 &gS. 3*u &SE st 

Sn^e£ a&P±pS eSj°^S^ wBjOt^^a. ^ &&!<£> 

u-foti 55t|pS> e-dcp^^ .tffc £oS3ofi. c* ^o laSifctfii^gp irS 5 

tf£AoB. i^c&firp ^^3 S^oa gpgoGaegJfo 1>grp 

Ex^rt aorfcto ^ t=p?D^ ^odS) ^ ss 5i|^ ^Q§ ^^S&ocp^ 
<5503^ 53 L ^ Igat&eo^^t 0 5S#^^b 3& D*^. CP^ ^ 
aQjfrfli 4&P &$§ £roft& a&zrr $^££q 

Ztej* D 6 ^^. afT SSj§ 3=P^^ ^CpS S3(^^d3 SOB 


^oSiQ^^olS ee^g ^C3tu 0*030. l^5Son=^S. Du^ ^2 jo S^p^OwF? 

geOdSbef 13^55^3 dD rtid^tSboB, fc^cfc 

Tjj^SS^j &b&on>&* ^s^bd 3. 53S5iiS3£$3. S^j sir-SS 6 

g<5fo S.d S|^% SD^ SS^O^PP’^- CT>?j& ^3S52 «^35oo^ 

®^6 S5S^g^3 1^^'G-zp^ij. wfi)3o" 5355ij5po^S^ &=cp ^Scj^' 


^q 3 n> ^frS£kj^ 


3*00 ^ 
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Mill rOO«\i i , w'-H- , "w sui'i^O iU-o i .-_-J | *.-_i ■_■ r^l " j[Li_i lj"CJ QO&. -. | _i" i- j l^i- &3 C- EzH « 

■^£F e£^ 62:^1 iujd^-S'd d>£z 

£$h£^ iptioTT* &L#qfp s^er 1 ipdS^ ^yaSl^SS- ^a^OvDoG. 
r£ S 6 ^ ^3 q 6 i£dp &&?^o£f. Sc5^i3 q ^(j5j , £S cStfS&aocS c^d^o^go^^ 
esf^SF^j B£jp£. eacrciu" S;£&£* 3 t££e, 33£>£3 

fc^GocPrSc. ^ <abcXg£i'‘c£ff ,: £ £ xSS -d’ S^-.Sc3^??cijjD<^jb ScSdEs 

W *J « ^ pj *W © fi^-D 

©□■oOgj [Scjs&r eu6?Sr-oi5^5ft) ©fl/pda. sw 5 ;3<d£i?y" s&d 

ro O' ■' c-7 1 ' '-J 'C'-r-iE . oJ'tfc ajrjdLui }-Z SjjrJj^!3?£u 

rj£jo ^o 1 ^ &i&jS\Sd 6 iF SoBcS £;■£ ^o P 

cpo^rp E>ut^ |£&^&gO& sra*^ 

T^fio^ort 0 gjcd^figSFda. *§*& sra^j iS^um*** ^Q-Ses 5 

£e t; 6 ^ £pcf S^oQg ^^Grp Sfr^o s*;Sd^ 65^ 

u?Ol? iljPi^T-j.. S.i^®^ oTbqJ) ^KjjLJ rbc5 tS^E) jj^C£t 

!p Ed* fiudffcx) .ifrddoS 6 2°&33 £r j o&d HirforF ) 

Svtp S^jJdli^j^rF ^odb&ofiP E^So^C^S 5”^ ZP$> k£ 

jSm£) (^dfoS^JD SaD^iifey ©od^ ^j| t££>E £b; 6 c SB-£iDo£*S 

^£og5 da ©otfsrofi^ gS^o 

t^ep dft)«3o cp£j SF& &p£od* £ 6 fr$ s£. & E^g^f^ 

£&6 d3&^ S^p. £3©f\^ d 1 )^ SPC 5 

lS^S^o&. ccprr» 3^0 5 s da ftc^odc ‘l^j^ 

w 1 ^ 5030^0 ^ ei^^dijo jtJ3 & do 

2 ~d ^=|nideb Siii^Q^orF ©o^Qo^oB- cptfF^QB 

aoEn s ^ 55 Iv^i^.gjcS foE^OeSw: 

^^|tgiT S^ds CFkj"^ iilO^Jj SraFydc. tSotfdaSofiSd oPSq^ n>aijcr*n& 

(chaotic inflationary model) &&o£ 19^3^ 

DoS SGt-Ofcy ^^^e«£id« 6 o ^oddj. <$Srp LSuaddo 

^cp (jodd:. cf^S E^eM ^jjSo tiatsooB. □=£□£: Sj LZruidjBri:'^ 

Trdtsorp S’Sj (^o^e>^ ^6 Scu^t^ue^ycv:. © \p*Q&*vt&Z: 

IjjS^ ^r^^c^y^JT 11 Z'M&p dyduyB., ty ddyiT 

h 2 ip i g^Ei 3 ii^dcsi rtaiS^Foao. t&K} s^d 

eSrtj^ofi. itSLuZion” dF^. ^j^dcsi SinapoS SoBsS 

Ohco Sffi 
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Ck>, <T»0?? 


£j&5Etn c l£j=Scj# 4t (js&jc aj&z? SSorSu 

a^c£j rtai}£lsfo;£j £B-§e;,“3 t f^3c& S^ofl 1 ;±Fdi:&> o£. EjocSsj^Q £fc SqTeS 
^5y cSa &FG* da^oE. 

aarp s$ efr, ©o^da. 

^sSq ^B^EtoStS EH^rT-oES 3o6s5 .£tt;iii£SFb^ E^iE 6 

r^sS (SsSiPeT^iS 6 ^ofcPOB. 

:y£ft^c £tf\o £&_ foS3 xic^uoC && te^Ssjea*^ 

6 od£^£b. ^ db^jjiaKK^tf© SD^eu eiSdo saiM |S§ S 6 c*SS 
s&^ep^o ioCi. U°;£e 5 ^iJ , n t, e;'i ai&ftS ^*i ^fia S&idSpS)) db^^5 ^^06. 

©^)B &>$o £33 S6e°S 3 £o3^ 

s'rf&pS&S 5 e_z[ &,£ &0<^, '^ ,a ^ c ^ S (JicC 3 ?^ Owrido 0tfo. s d^orp cSa 

tigS, d^£ s^z^ej^Ddjoij ^otio oSj'&S ^y\£5 

ijT il iS s, S^ SiSiJfiSGiC: ■&rJ T, i3 £#o 3.t7 j iJodaSv d^S^oEi 6 S^So^i x£ry 
s£><xa<§ ^C- S^o £1 <tfoSSkorp ivd: s5i?So 

ffSaSc&j^&SS SB £i&&u&E 5&£Su. &i Sj^sc£b?> &&^ Sc&S^bv 
SflHSii SSe* s=&o£* £. 60 # SotfiSsSotftfrpSr l£&dSFtf©r , ra&* 

tir^ 4 » fesf^d^cSitl^,. ££d£pfi.Qt, £e iSB&H? '£no\j S&S& 

iSraSDCruc?- Sg.iea e>u©s5jorp £?*£• oJ^& sqSef 

^l^SivSgj, d&d !lijri'G Sjivpdl ^SG^bQd&CET 3 

&&g& e.^^^orY* Bj0ra£D-oc5c’£& cpB&fs iStj d^cS^ME^ S°© wtf’o 
*Sort& So^S^iSjofi, m£gZ s&i3d di^s&^ei&j &£&4q 

iio;£b. ^%j°dB spijd ^SfloCu ^c^oi^ej (lis'du- £,£ 

Efie^oJn dsa&CFEi ©£ 5^0 60 E. Sdfci^e; ^3®So 

esfcw-^Q^S 5-e^Sh ^Bosiba-^W Sla ©uSSkuiT 1 £otfo 
igMSptfSaS, Oodb&oiSS ®a c?=6^^o&. SJ&^ s^pdb 

cP 5 © c^oii^lDS e>£3*£o 

<iis>El dc^o s^peii £^.E§ ©c5?o^ 0^g>^ S)a^3§ cpB^^j 

Stforp e^S S^^. JotSj^i ejaf eSSocpfr^jiESo S^-^dbr 

^>B, =i?u ^cP^SS it>,d ^m-Qin'tP? ^gaod 

'*cig^ ®£yyg£j3 ^pt5QC"c=? ^9 £i6^So £cP^&3dQ. S-o^a 

■£$y^^orp 6^ i^sSjp^y'd^fc ejdo ^T^S^riei^o^ c5or6 ^StSdo. 

S^.o <^-eP 6ytxo<^ <s?$g iiiisS^zpejoEj ^iBy^ 

ss^ofi ] 36 FP«0 S^i 


£{ &£££#□ 6uS sp&i&oEj 

&iS^ £££lo& &EFQSTO (^S^Cfo 

M 

n,£ spi^o^-Sa^ ffej &o4jioS. t-E? 

^oo® 6oba5. ©tuc5od Dads**) dtfd ^>c5& 3©&c£ 

SjtjFilioiSeji&i^u^. ^Jp^otaii^’o tffJS ^cdj^j^cn cla£. 

^ liw P ^ 

CT'ioxjSijj- . csjqai^i £p&»£a£; eDo^s^xs drfd ss Sdi^™S3 

aPtffeo# gc^GPUftjS'O, 65 £v dj3 iSO^EM ItJtir’ ' 1^0^ J, ^t ' 

“ 5; Cl 

£6£y2Se} crcp* 3^1; ^llp tio£&>. £)g£:od3 Sicfgq^ .^fiaun' 1 

cSpOq dds5ao£j 6P^5Ci: iditfas^^ds® IpJeSq EPrF d-.ti;d 

sw-oijSj Pb&tFi^tiia g;^==K& £q& aoiuo&. as &$£? ^h&& 

(hcpo^o ii&Qdttod 6 3^^ ^'^.o c?'£ 

dtf^cSc S55odcr , fv§ tetiou^iSp &e?q«£& ^Si^oG. 

kc^o^o liiS^do s^daSto^l^j* I^G^tP ^dfoaiPo^ 

&9^Ctt>. ^dSof^s^-ej ^eSo SP£) ^^acdj^pa^ 63^7Sdo 

ESefo. s^ob^j fte^oiSo £&*6o ®7Ses ligDudjtPvO esitidS] «5tS3. 
s^o&jSo SjST 3 

fca c oeScw;6 Sa^fil eodDEPfcc© 5 ddo. estE^o-S! (SSj^: fc^ofTSS 

n ik *““ 'ir M 

sjgpuffo ffcBoS! sfr^o abt3=b ^dtSborr 1 

^£0&* Eud ascSo iJ&G^’diS. ^“13 d6l^e> 3ajfl»^ 

oSBtfraiS^J ditaStadoCPtfi- Sf-o£j^3 &CFoe*Ek &f£Fg So^SES wJ'.^EJ 

L*u W Q “ 

l&S^fioCPiS;-, &3*SS fecgotfotf* em* &£ 

ao££>. fiso^ Eut ^r-ftc tiudift. $0 S5a c ^% i 

sp£i es^i&S&pti. 4z £ea 3*fcn tJcds ^o^eEoaj-aa. a.£*3 ctidorf 

*&&;5wa"SjjL ^pS^qS. Go^S, aexiiJCK? 3c> n-S (in the cycle 
or its phase) c*£ ^O^oS, s-d £o£fc;& rboc^ dc&o 

licsSpEflod^o 3«rtki^c< 1 E)& rp £ o as ©odci^) ^joc^ i^JS&"*So'^ 

diod cSdoiT^a,^ ^e»($)^. -^a 3j3s^ejJ!j^ofe3^i 
&erfE&o€3 D sxjl3 ^oB^dorr 3 creJ 13 l&ti O^ JSi&^rF ^■da^oO. cpS 
-^oS ^S3-o^jg^S5c®^§ Cu£ £i3SS e^3^Boin c &; 1 iotco£i. 

6 p^ 5 <£o cj 6 ^ 3£rif3 '*&&&' s * vg 4 ? ('real' time) £oS ^dojrofw 

Mt' — ' 

rpd (imaginary tiillC) sp^ei-'S tiud ddafpejiSu Ss 

d3|cSt-Mj sS^(Socr»Ej 6otno&. Q^d i&a^ fi Er , ajo ©J^jQ dtp e7=‘ 
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c5 nao-?' 


gi&ott&tfr. aO 2ug ^jS %f££. ::->So 

agF3° a.£ {e^CP < «J"§& h ) ©al& o=SS £p£#3 

SjT^j 6 P 0 S tfSF^g^OfKS £g£eQ&. (dCP^SsS.* 3 g£j£ QO& "g^ ^OfS^ 
irpyorij ^^5; c3o&r) rt)E&o£)c5o£d3£ FPean Srugofi. ) 

S$UM^ $3$ 46E5* fcSJO^SB aPC 6^053, £>tS3 63*5* 63 O^PO, 

soUtSa VtiS^r ': dGre=44 s&o§ei S^-ccc. (htPc^CJeal^ I cp&^ 

cpEI^ rfaS^ gaSS i.£t! (-1) SStoB- 2i sefrp’fr# fcE&|> pbSS 

(*4J SSjqB. *33\ft t^Q^So SiSoPg^o^ 6 

ifrot&g&o^bz; afigja^ t^ocpao^ 

fl5o^ej^ci rr*4 ^^rSo^cu^So (jSu&pftGS s°w®^ 5*egP££ ^gseqE. 
Sves^cog^v fe* ss^cpcsSj^^^ ^j^foSq ^csjooS. 4s Sej^dotf^ 
£i£ftsS£$g& 5>u SeaSu? dsoftpcax dS^Sfic&E z*c- 

esSSi^, i;tfw >£ft 2u^ ^4) 4d£34. sstftsS doBj J»©ffS 

4epej?oi£ *5^ iwXp^ &>3o d±pj£.abS Se?5*£jQ 

©oe^BjB. ^c eJis^o^S. EP&od SjSSockUft^pSS o-yCb 

rr& ©o^. ctogBdtiiS Sus^ex^* 3 *ej B4£b t 

Se; fr&j&j Sc 6 £P&& ESaE^uG^ 6 &p;4g £e;64s:4p 

Q «J! [^j *■ ij, 

^cp £q613CjB. Ao+Cii?6{j43 ^^pbes- £?&& 5*1? atoSca tSiOiPCiMr 

Eioik&L-' tftfcp 53ftj©^ (time direction) epqS^q&^s z 3B0^^ 

4,oij:oiS . ^e?&4ui ip(4o SPoQtfo&t&S a$Scj tiu-ipoas, l 

^t^nj SgSPC^FP^Sj s* 6 a^ofoaw 353*3^40 

Sqsjo^oSSo# B 4&" SoSo lj£{£pftr&£;^. d&pgfidB^ 

^UEPiFa- Ej£.?JC &,4 rfl£4 ^C^EScrP SOft^utPS. 

5 Q% 

&3 j 4 v ritpp&ud 6 4^1^60^ 6 oep©^ poE 5 aSrao £]^S ^cpc 4 o. 
^ ®dS?5o foCTOtfo ^33* sift 6o4xoBS ^:Eb3 fSs^^fj^o. 

^o^fi S5 ^j 4 ^h^£l?q jjlir-i^ud^' (sEJ^Cb. 55o^ 

SOftS Scot ? 6 4 e 3 *cjp ©SS 5 ;^o^ 6zz? ^6o^ 

sfeSBoxScpS^. ^Sdij^^aa. So^exs KtjSfiij^rT 1 c^C^ FPtS ^Spctcb 
■S fofiSfca rtid3G^!j^£=> ^oSej asBnocj* ssc^^rp oSwr^pB. 

"wSSpS ripS ^O^c; ^^Sceptr- 

ESfljpd? ZP& €pS^ 5do4o ojt^ Sfc'QiS So^6orp 

SfiftS Subpcjq epoe35 ssS Se3oSjG&. SSiP^oc^ 
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SiCJO 


S^ftowi^spoo^ ^0^5 

SQA^ ^ejs^^eJ?5o tSus^ePenfP ■£56(rt*PQ-3 n S. cSgS? E'ejo 

tSj;£%£e2o., ©£■ £i$tz&P ^db 6cd3E , S£- Seae^ ScjSorp &g4jou£), 
apO^BS^SS cj^i^ej <jt sp&oS Sej^sJ 1 ^ £5^> £^£o S^G eo-5j s*j§ aofl 6 ^ 
|£3 £]qcS;^ tfiiju* (£S Bd£*;6^ rt£aSoi5£o 5*.oo sc5 dw 

^S^u^yiS* tfdon^&p 3^> &sW). 

wC“ceSg (obs^do cSo^. ©0M5 ^yET’e^eu 

■S^O. L&8& 6-d £$^g£ IPS' £>'0^ S3 es^/ftesofF &o&»uB. 
do?5& S^CDafco rb&oS SEft tio£ IPS ^iatfy l£Q^ ^eB&S^ifrL 
^orp rfjdos^d^JSi Sbcpo^o^ dpep S-s^S ^r^3?6 

ET^ctj.-jj 45^Ei3 &$£&. ds tSO^o Saafijofi 6 -uipStSdfiDw 

^sp S&fj iPejo. s°"G4jfcj (2J-&& 

!_|J — — C — I Mr 1 Mr 

abrSO 3ca>rfo§ fi «£db\ 

Ei/ 

S=frd£ sSr°llS ^jCT-G^G SFJSti cJUS^EJOaJrS HS^doJ^ 60fc330B, a c v) 

m ■-•-l ^ _i g %_ 

£5*60 £-&o 3od 3 g& S^earF li^iQSjuB. S-&G 5£>c3o££ s c £JO (£ 6 6 g£$ 5 fp 
daO&aoft, So® &^pJ°d rSftElJiSjO^ fed SotS^ d0d ^“do#*^- 

i$Q&OQ& foti)S^d6,££ cT^GtlSj ^EPa^JQ ISE^Sg £z& lJJJ'C* e>S5s*iaQ 

□J =*-. p *- 

Eipc° dso£>. <3fopig£d&S go^ePOFb rfdbd gejs^o ^&\S 

c?=S S§^j^6®^ &&£l>&c a'icpSS obSs^g Aofi, e»d tfsb^djoe* 
a&adba^p Sid^c5\ S^2)o^J^aifr|£l cpS^j 6 f&oGildS^iSqy 
^g^g^ r^t^sp^ s^eiG^. ^esBfc* ©£ 

5*^. a£^d ^eci^G ^jcpSd &Bj£#ejo eph®^ tiokcyfi. s^tbuiSi- ^S 6 

SoC*j «F 6r5oJP Sgipaji, £^p^l> ^sSB^cjo 3u6oinlS^. 

gp&I eotSscA? 5*^ £&& i^p^rg^acdjo B^rp 

l^d^P&QfflS" ^5^ EuS sao^ 6^6 ScdolS)^ 

(Sa ££tf£3a FP^s ^oC*^ol5 5*5°^ 

■^ap3£<i5j.^ ^r5o#Ij;£i 6J^ fi s n e7 s ^§ 

(P #■ 

e,^ iti SQ&gkG (^ t, do^J3sn t $“£> B^l>a 

pjcPGeSo ^prp^ ^5F6dj Cidi^j iZtisd^ie^aa. -jo 0 

L^dos^SjoiS 6 aCd&pD, ©Q scp L^dGEjrc? &£P^ 

lp=du^^a& ssJ5 Sabp^JOfe ^^eSa. 5500^ rtsCbe^S^ 

Sicpg^So diP^SoS ©iir : -3 4, S‘ SjSa^&oS. ^E^cPSlS 

■-^ q ca. i_ q —1 
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Se^jd S0 


■r .,1 rnKi^p 


ootooftr SScS aj^J 6 rijo&uod i^. s^dl? 0 ^', 

3££}citJ n yj'-c5 dSSJ ejdc. SS© ■3 T! |^ Eq££s£j?o. 

s^S iS eSdx ^c?s°e3^ ©odj goeap ££> Seig^E;^ 

ESSpffr 3 §d£ §“£ «•*£ ^fteoAfia 

L^goito^ek -3<a$& tfOSttj &ob& z&vd crag ssas&tQ ©£S' ado' 

t$E c£jpi£ S£j5Sdhfj. £tf-o So^rpcn" S^d&o Jfl^d©. z?4A 

^ufrpri 0 a t £'i atz£o£: \£%r£o ££>F iod€/£i. frjpifctfito, 

r^tfSo 3d63Ejd6j, ©£i ^fQdooSi «c*oes_ 

sio^^ocoii sp^SS Stftfofi 6 ELi^ 5"&Sd£^ i^CSdfij^SS 33-\&... 
Se^e. &£Meo d&sS^eso^ SSioeS^ ©coo^ cj*?D§ Saitofr 
toddj, ©ocfc 6ad££ ijGa^fioa^. to S&e^et£;£ Sj-^Sq rtcft# 
#G£>o&ot3S&. &&£ es^gfi & SSt^&S^eu .5=^ 

ie?- ^□so'c 3^^ l & "ifii-n* foSodEjdx (Scs^S gj^c- -apod 

"fcS 0 ^ «§o 5* to. ) cr=£^r ^i|5^5Sj £sOftS^£l iSaaS-eft 
#3 Cn'-'dSSa ££c&r-0o£l r5oao§o£ ^ej* ©od^ 

Ss^orp ^OwCsdc. ©ottel as do^lJ ^uc^sf^jCJ 0 

£>%5>C3^>ciiiJo^^ rtfishSa. :a* 3s>d&&p £b|tfci£T= iSSOd sj> Q&Sd'tiStiJti 
KJ^^fco ^,£* 5s*ds. frus ro^Hfi £6^^ ifesi 6 ^ ^ t»s3o(3 

£u?j£i sg^ ©ofl 6 ^ 3 d;£b S$tP$oo i, o. ^cy£££ S&fl 
e^-’Eltfij^ a;^^. s>^ SI 6 SlhG} Scr^iiEdeiS? to 

£e&m» £&2o&& s*S) ^3£ ;$&£*£be» e3i£; %f$q isSto e*£ 

(jj &Aj“ J inI- SS?6^ S0^3r^l i^'Sr_ tjCii’'-dC3i'' tjLlrJ^jr^l. 53j& *SoC^ rjiP^O 

^O’l- SSB^riSFoDS sT’io s*^. ££fnD;^ aPrFlS .d^cr’ 

5“6£g=ajS i ^ ©$^0^ 

iS4ej^-aj3^ r&ad“ ©Sea 

lS^. f^&^-SdEs E^otfboS 6 6^3 ^q^Goddo S^o. c^!0^ 3c>& 

s^feesn^aa. ©en^oe5 ^o^iQjS ejSrcpe; rbOoD ^>S5sS B idi 

■B a fLF&6£r' zt&oorp 3&&&«£ v £5i. ^i^Gq fcCT’ucS 11 ^, g»?oftaS] 

Q ** ^ ^ ^ 

S^fiaOSjoSodon 4 Sic^ti^ti sic&356S> SCc£bdii P 

^a ^0-3°^ as-^d^ci^ s-dc&o idco^ 

iSSo^ i^f5 n rtsSd ddor^ ©^ocS Soggor^ 

^l^rTI r^T^Irnl I 


1 -HJ 


H&Oil EJJfi 


(icfeiiaQ, £gs5*Sfttfa. £&£ da 

fttitfo wti^^ 6G&. ©i£> ^rbri^r.iS'i S-^d i H bSotJm upowEPta 
cbg^uirp^ ^otFOE, 

Su^o^ 6 dB^d Isfco gos°c®^ c^S 6 

*% \g>& & *J# &&!£;& SjOI©o dri»fi& &*&$» C^oSS 

SPcS’Cld $Oj|g|^d djq^tT 1 ifoll 6 S&£> 5&C® h e;.'6o B ts£l ^dBoddeidCi. dj^d 
^^irijeaori" 5>cjuoe5£ s&oEcdd&\ Es^ 

dEvi^E* es dB^S^-S 6 ^Sd°Sj^ dodo dsd^g&dd^ £^q 

au^pfiSo^ l feKrr , w dodtf&oS 6 £)dQDdcp$£ i£s d^dd "1.0^ dj , |e T, E Lt 
&dc^dQddid£}, dG-^c^ ftjsfio «5 &uj. sp^SS £ <ss£o St^oc^^a 
XtfZprp e5£a. ^fS T^SleSo Sdb^Sj 6£<3iPfto£j dad 3^0 do^d^jfcd 
£^ 0 ^ e^fctS dpij^rpg £.Sk>£ 

db&^o^ di&je^djra EP-oij^- fccpgdEl. d& d -^.ao 

daGod* So^j&Sttorp ^g6ao&, ao» ^cdo^ociiS dG&’fi&c; £% (jtfc^g&d&d 
^CnSP^c^o# FFd dGijfo Sbb^> <ujr5g d&ddkiip&j (aodioa. 

S^^fJS O^Q^^CuL^EjjS ^iy/]| 9/^p SX^^J.vi-j', rJ’Yijl 

sp^dBoddda^ ©sSs^do e>d^C££> SSFijS^b vd e&CJfiD!3}c$3o£i. ®cctS &,£ 
||ttjk& dtf*?- £££ c56^o &&»oso iodd^frcpl'js £)}{*i££t z*£S£q$z- tj&g^ 
<sd3*£o 6oE. da tjB^ej^o ^£b didGdc^o^n® 3(0o£Sidb^ «a£^- &d6 
l$a£o J&G& **SP 5°e?Qnp S(Po^S5^. &5ti idji.uG Jfoj$ 

S^i fiSc'do^ tj.L\Tj QJ^ ri£J EjtiU’EflOrF $)&p 

C^^o dd6 e^S ££ Eocfod;^ |^"do^5Sjp<ifcga. d^ep’SS ^ajasdsfc; §?S 
t-s dpCfolS 6 6r£j ^cF£G ftjdSr^ SjPtfc&F dkrfFOXL S£ Gfi£pE*&Q$‘ 


iS*^ 3ifrBi£gS£ £-fl^DS swjribso/T 3 fciotpaD. 

*)■# ^Spdo^^Sqp (^j^s!c'd^3v) di$G ftiCsS^ES 0 ^ xidci&otuc-aa. 

"cjdjdbci^'.^'^l £j'S>o &a£joac:&3^efcofi. d&K iL^icj ddd 
?f£l >ba&o£b^£ 5dcieioa. 6^6. d^c5 la^^ei add ^)d’ o !^^-- 

— ^ i|i *’ n ^ cx 

riijd, a§L^ ^^CC- da &»G7= ^^DoaaeP^cci 

S^Cjj. . 3 ^ SjiJSoc^cjc tlicSd a|p ^feTe; £Sd& «SGoS^dS a^a MpC" as^oafl. 

s&0»<5 s^^ofi 5 Zj£^ aB^ ^ej" Cre^orp’ ^Si^ofi.. ScSr'^ 

30^^^ g 6 ^ ^o^^pe; i|^ Q aos^cso gSgOT ^otS 

asS^ao. du^<# 


^uq 
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a>. ni'Ci® 


1 





8,1 


©w5 QotStfSotiti £&r*&*£? ©-&o ^froO 

Aotoofi, {S33 D^o ^oiSaafi aofccorfS s££>& a* Sroo"©^ 

©£3tfo 6fr_) O^o e&© $p6 £S&5 c3& &**&> 

& vq & ^ Sotf^oeP £ 3 S ) o ^ wStff Z & SiS & j ^& Qfi . a tfSofi * s ^ od 6 


^■'Mi^i SpBQuft 


=»e>o 
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dad dao-G dodo 

ml 

^ods&S^dSl Sta*4Tfto 4fr£$3, Ss^^-o^ 6 $&% 4fr 

oi^^OtSjG^G J&qG iilltio rSiSrpdjlf^O 

*J k 

£-&p SsaoiT*'^ V&adp43 s*^ofc.Ea &g-£ tict^ ^^SPenD^ £■&■ 

4E \&& £)g£'pdafl*£e»od^. fias^eJS yd So ^dj i^Ead Ifrftt stg<iS£dxo& 
i3do .^ftoSd ^Ba«£;r^o{ 3 & S^Ebrp dda^ ud^^£g ss^&r^oS. ®ox£& 
^□ef&dxoi^ f^CoSdterp ’itf&Gd;^'; Sx^os*£i§ £h^ ao&, 

/todac^ilEa |i|rfci 2c4 rowan 0 rfiofccodoij s^ok^o /fadoff^iip 
^d^zPijda Ggg^o tjtifc^dcE e 6 (foss*^ ^ftpft. Cj“£ ^cp>^ S^g 
asdF'S^gij^ S56£btf3 ji: -^pox^ gpG§ ajtJta® Sjd<^' 

®6 CFa&fca&. &do aaSft&i^ s^iS swS§ 3 dd& & 3 ©^ 35^6 
^Sfl].^ax. EPfSoo^ dSk^ucad iud ,SVdan*a; i^do 
tfot^ti^d SGS»£gi s &da ^3o%3g& aad^ug ^ 6 ®ob 
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RCScSo 11 3§*J$ aSt^p<So S^p^So# tiauc^ecQ ff'ftQwOQ, 
gFaS&jSS n™c*^ T^Q^cSJct" sjSrtfo^cirp oDvjF3°c?e;rQ aS'SoLjoS. 
de5oSoO b E3. 

RlIEuSp SStS&T 6 s*(jj£i§rv£5 s*£ |&S])g, 

3»s&Q\&*^ 8&Ej ayon^ 3sSa*£i£j. © ^r|_^o ^S56 t= 

1642# skSoS &(5£oa=&. cf 3§ a-eortg Zrzo& adfrfc 
ooE 6 ^©$c> o^lS-Stj ^oric^ton 3 «5*tJo£#Ei BjES i^wjog- £j^& 
ftcSboiS^EUrE^ asii^iS Sos 3 ©ofciS S)t^o^Q#lS 6F3^i, & •tfo^o 
do&> && -a^jcu. ©CforS sfb£ ri&s&QZPfo. &o&diC>§5 

£zvg%£& a^dS^o&csS, &$d££ #$£b b k$q £s ^£oe. 

tr CJ 
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«£> n»n^) 


£>£5&§ 


a3b=E &3& S'-fo* s^d 

adfolS 3oew«o ^do. stibiS && &E&Q& C£e s^rFcSrps* eSn ? CT I c=^ fi ^ 

0^rJ d lO^‘ ^wlwiUulJf j ^ i‘J fij“/T* 

ffo^foCj£dcfo^d3. Sap&il s ^o#o sso^tigp r^foS 

| 29 "£lb$oQ. cpu&g esi^dn 5 SafoSbo^db. 

^dsds-S ^£po£id Sjc-tj^d^S ^£3*1 sstfb^- 

zpt3fc<5 ^TscS^ 3y£>;5 ^fre^^ei e°£ £&rFEP&E?tb. 

^^.^CCSJ® ib®^SiJ3^Era 5PE§ ^v-# ®££tilbi5 fisS'Og S^PiPn^ 

E^g d-SSjtfgp £S$£p ^■■5»^n=h: eaba tf&PCT>u«% 

S^d^cr 3 Scsbd-o Ejp^b&pJ^ds, S^^tPE^ d&n 5 fpdi 

ciiprejS. Tpab£ ssj 6<£>6 ^e^SSSuiS 6 2 &p*u~ Skp&onp StJba^dtffrsCb. 
SoteS ^o &£ csu^dd^P 2a^o gjE^i ©C^eb&o y*&^ep S-B'-fo. 
’gr r cpSjS £i^o£ &fe ^doS* ^3tb5odcpSS |Sjd5bfrOTC5i. ifeo 
®o&gb&j©3 £3*d|&5. tfj&Sfr feE dtbssQ^ 5 S^tejSa. 

§*Co fi&o-fik. q ^^j#a]De6 £$£5“,% e^&qG 6 

s>&>S s tf$rp&. 3^&55 fc^sfeo sSEpa, ^o |£^ £rf3dft^£dQ 
SneiSao tbdPib . (J&^Sjcdp ^b&d^pfis 0 sb© [SbwDdescfi 5 >^o 
^dbocp 

e- 3*04 n*£ \^c S%fc^ £ef£u^ &0&& 

££^&sy&> s n 0&^t)S es>3 e*g ris£& -pg &>%;&) &ty£, &rp3&m cj^&S 
sfS jg^tfogScin* ®g]2|j& £s°tf>. ^db-- £*;£;££ sG ^pfiePodS, 

&i£a&p& 3££.od£jc£. 3«0M^e^3 t8£& £o£ jSiEodarpJ &^&S 
gt63fp(^Cb. 5POJjc^ fji^e^ si^S (rfotp 3 ^ l^-LbScjCJi dcs^d dpljSSj I^ngfiJcO 
££ (rto^fr. ^^6o ^»tS3. & a&cfcoiS 6 |5d£u^ todo 

tJe;^f\u&. ffoaidjoft r^toriS ^^o^Ddrp d3oi'oc5^Si0£' 

^^j^oapdb, e5QDC>i^ £-tf S6s*ifoc£i. s&^)gp£:orp cr°rb^ 

^g5 C 4, fl e &. *Pi5ri Cp^vDCl fiSrS d^&S^ 55^^ 

SP>i3?D cp^°d3. Sb^e:- "Si^^ ^dbGoiS ^■a’Cb. 

rpCioP™. yjQttoQ- J1 i^=cp^> ^G^&o-ipS^uGjt: □'ubipJ S)^ji 

ad ectlbd ^d^fcu. ^P|3^i. 




gaein 


I 7 ft 


SSnSfriS ^CSE lotto S^P I i^Jibtvi e*£ 'rW^j^S^SWiS' 

siiosSs ^iiJljsiaoiZPtfc. S3 D^jicfcS. sso^fiS^ 

estf^Cb. ^Sss5 Gs&bS ^xi^bon 3 Gp-gt£j Sfcz*. © 

£*g*j ^j&GqSep Sfrtfr. &tesom5 a &£ss o^t^ 

sa0 & l)o£o&. ssiSr.iSS JvFofc^i fyh ^eirifes. jpC&jS 
^tD 6 ® &36£3 %J&on* sSj^fcd £&|6frt£9. §*Q£s*u»&g 
3tff'Aec’&. ^b>' ^oa^ Aw &o& Ao^n»Aoe 

S>£ £Jo5]p£b fiT^SjLU ^fc^Su^CSc^Efo. 

Sa 3odi £^cn^f!r tbjSfi ££P£jk>^ ]|o;|D££i ssSFtf^bS) 

m5cjE^&, fplJI'Ei^ s^3k 5£ [SaScp'&uGrp’ 

$--£aov£:& <stfjd?S e>S JO^p^eSo, a s^ifc 

<aOb&& rr=i^y ^(^es 0 ££5£&- e^qB. 

SSuA>r^ tSfj £°OS£ ^OtiET 3 yXJcfoc^S SSEb^! &$£)£ St’C 3 

Sac&^Q^DfT 1 0&fF\u€f&_ 636. £*sk*i££oi T B3Ftfa&«^g£ 

^(iScali z^SS£orp estfb £ ^£orp &,g |s3ct='^ 

^6^qlp!05 ^SjoepcSj. 


■k 
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c£5. rw>fl:i 




absolute zero: 6g-a= 

acceleration: t£ SfcSg,^ Srto 2) ^6 3odci<foo# 

anthropic principle: sSp^sSioid 7z°\$o\ £^f& sfi i*&& 

Z&'rjQ i&F^ru^Q, ojk>tX'SpO^ 6F'£: ETwO Sj-ijCi 

Ip. 

ag;d epcj tfn*. 5^ 5*^5: so e5<£?= tisQ& s£ 2 &£ Kjc^d^o, 

anti particle: S&dsScao' i ^a=6 £e 3^&* s^eSS &c;cfc^ 

Sticd^cF-ett £pe= tkefer^. ^ £j£S 0 Bodp 

£3f££»€fc0£, 

atom; ScpgoS 5 [&6&i£ <&&£>& 

Sy^GbTz ^ofcsocb. (ct-SS* 

tbOiPC^. ) io^=o S&I^Sb^aca, 

big bang; £R efoR: &££k>&4^Q- 

big crunch: &R i£ou: SSSodad^p. 

black hole: EPa&ioo: sfi iA ^c^o. &jg£i sm3&cj& 

^E^odo. 5*oI± dpc? E3ti3id3§ lJOCSd^o^ ct 1 ™ 

^bd)^'^6.EsS eeib&SaSlSjS ae^o &qI£-qE,. 

DJ =*A 6 — 

Chandrasekhar limit: &D£aS: 

rt£g (d^EP-S. ^5 socS^u^ <2&££ 

&|^o s^SteciT £pe£M;ofi. 

conservation of energy: S^Sp: ~.£ 

n*£§ £55x^530*5 (CS^cp-an 0 * ^jfpdaaEjGtt, e*#So ^^Eiddo 


« ^icsii.^Lio 3Eodbo>&, 

coordinates: s^cp^ Eo^juS 


?5o^ec: 

cosmological constant: 

aft. F^SPC^S eGiS&jp&^rp £<£Sgw 'i&pESQ 6 cCj»0 


sd£h& gs ds&SFftOCfc&n 


cosmbtogy; & tf* tf’l&O; 3 b^£l SartJorP &tijg$b£o 

electric charge: Sdqgi^jg: srf^Erdtfu, Ses 


6tip, ^ ^ 


$$ 
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s^epo^ («9^o) CP3& £tfbg^6 iFg 

^OfliS && ugQggoa. 

electromagnetic force: s\tiag$f&2t*p6 ■tfl; a^o-jg SDRS ^etej 
ScS^gfiStiSb^pS ■££ spcofb (^££c£ gQ 

3 q£* 2JEJ jja& ■£§. 

electron: Luis'S: dc-cs dOFS^ deao aG. ■ssEs Sid ^ipem 

U^ ^ va: 

^□ytfdo £btop 

electro weak unification .energy: &i£« setgfi ■*§: Sd^p& 

GeVra cp£? 3 g3jiv*£Oi3 j o^ 4 tffodje; Sttfc^id^dS 3^ 

elementary particle: dapo&s e: &SI0 ad atfgodtSa 

j^-^o SS^CPE^ &s°e;d&o esmtPCfa. 

event: fto&ijft: gcraoS 5 EuS Eotfr^, &gj^g}£ SgggaS 

S&dieotf 6 do5 £.£ Eiad:^ ^£>, 

event horizon: £6$: ^u&dg £s£*i^, 

exclusion principle: s'-efto^ &pi£q- 1/2 n&4 dSfiS 3 g<£ 3*6^ 

yi^ejj (sfl^p cSSftbtfce; aJj 

Sfcf\ *od3& 

field: gagbe-^ 6o6wu&. ad ds^SS dcso 

ZudddfooC^ EJii Eodi^ 6(5# *04i3ofi. 

frequency: ©dorr-iOS fioBoGaGaodtfiSgp b-S tfdorfo 

S&qS 6- :$o^- 

gamnui rays: rvsto* SdeiHs; &3 <dbon*ta. &t 5 

s-g ciotDofi. SddcLPi^E^d^ ^spEjac^eii 

^otc^s^pdajrfe e .3 

general relativity: hc?o&a; && e-E§5 ftcrotfo. 

^ ftSS'St^iSji ^jfcc-^Sg £ep d&rfc.u^.db QnftS? ^oSaiSfoo ejtjj, 

sJ 6'3e;&£ju£>£ S^dDQ^.&p $c£b;£r>oe &i£ ddo.T 1 cSS^oa apIO da 
kepodo Ssu^ooS. iv^ta ^5 Si^jafoccFicj ?c us^e;^) do^a3 & fecyatfo 
&&&otjC'Q£!. & rbd3gs^d^ps£& 

geodesic: oSc&cpQ: aocii &c&&v ^^6 c^cp a© ^&;j6) 

e 5 j= 6 o. 


'O 
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ai. nsoq; 


grand unification energy; 

4 §. S^cS ■££, e® #§. &^£J »s. £653 c^o°S ^ 3 oO Sbtfcpl^ 

^d 3^3 dp£fjO, I 

grand unified theory (f!irr>; de hc^odo 

ee; 4 §£ &£>^o 

imaginary time: 6a££treo: £3 S&jq$££j;&) doju 3 ^fto£ S’SJSS ff’so. 
light cone: epo&£* 5 : 3*0$ c-£ dctfotad crp £*^e> s*o& 

i££ 9 g 4 c?££ es:fe«^b do^ £r£od sSotoo^ a^ 


££ 6^00 a&. 

light-second { light-year H^^st^eS* ( 5^8 3o&e£t5oj: £-S TsSfc^ 


tLwuJ 


'£b<£^ s^qS i£)iJcpeSoS dpiSo.’ 


magnetic field: 69d&d^o4 §j4o: 4a jj^o esc Sh^p£ 

dSr-S^pB. as^3 |j4o^ ^4» «K&&gp£ 1^% Spcp 

£££3 Sd^rfaSb^ptf |j 4 a s&o^t^o. 

mass: 2^ (body)dfa £&dpso. 3ri^.§§ 

n °3 ssdfo®. 

111 icrn wave background radiation: 

c^^o &c£ ®cb ES^pcS? dortjEfe 

dp&#oa, stfjiydd spy^-spn* SBSboddx i-jpg^tion^ (^S 6 ^)) 
cp £3&$3q&. 0od- g^ltodS&bfag ^borFtocP gS£%od. 

naked singularity; drioafc £g£od>*fcp' s5 §es=e;- 5£Sktf&i*p. 
s«S &£J^3tq? e?£j£-s:q Acdtfa, esofi ^cH'OO 

neutrino: s£. oi^gpsf g|£jpH$ {sEfros? Id^igrodl EJrj) ^bpfj-s&O- 

dj^e?4§. ribdoo^^^p desSo* dP'.4^i s£> (jutjr'fO^o EPc^toofi. 

neutron: ?a^ip=S: 4 e ^esofi 6 £tbgiPj^ -feodd:, &d ^pg* (s^ 3 *^ 
o°u^^- diSdpiHi^^ dd^prao cpe*^ tfrio ses-cu 

&£)£^ tioiPQD. 

neutron star; j6p^j4?w tpfr ad -^c- ^g|4o, S^fiy^ Tjpij^bdw 
-£, es^tf&& AotDoa, ifc^ipg) &(% 3&Jp s^draurp ad 

no boundary condition: £3: £-3>o 

cpICS. tCejrjj C°^r5r 

nuclear fusions ^ti^prec- ^Q<ar-i“io: 'Oyd; ^6dpfs) lojds 3 ^ A®"® 

FJ&flJP 


tbqiEi toSSaft 


J 82 


^sBod a,*! &*& i^R.-l'y:. 

nucleus: Sti&roj io££u: &6$p mft&Sl top cprto gfc. £sk^ 

£€>& (Jia^OLD. aits-giS -&, 3oe3£ £E)5 j ^c£b&oB. 

particle accelerator: gadtata cfco^o: 3 dc§dc&^o{ 5 *oifc 

ifca&SWtoO ££ift£, Sdbeadi&j ge?=£>£) sSofiod tf&SSh <&Bdo 

ii'fe d&Q(do. 

phase: d^o: &.S Sip^ ^dc>odio^ SuJ> ^do-rfd 
^JSScl esG ssto:^ 60 C 6 j&Sfcntf 4 605 ® oo(3 1 £kd;5* £q<5* 3©1j 
S c ej^o’^o. 

photon: &&&: a& ^ z°o& s^otaa 

iu 

Planck's quantum principle: s^otoo £ n^£o: s*o3irS (fe* 

tfo^peOfogu/T* 1 ajB^hSS add ^dOJT’tcTPS) S^oi^o trep" 

eJC3° Et!£jLlt£a'^£)dii5 ,, OK $y>,,"5 ftp-ri BWQ^ ^J t) 

L_ ‘ ij_i 

^S ipS |§^v£>,§ &cio^f r ^Dorr- &Q440G&. 

positron: fr&gr#: $£ £££r£» g&ftd aojSjS Sao. 
primordial black hole: B»offlejQ: ^ro^ts £Mfco£* 

db^oS# EPofiloo. 

proportional: s&^&ia liS h is&tfeon 0 tic£ spd^ es<So b& 
&oa$^ rt«S^ as ^pc= rtafioasg »&&>□&. a. b§ Srfeo (In* 
versely proportional 'tp taoft esoS ^go fos tfofcrS? ^SoacS^pda 
s-q as 

proton: p&& ®i^£!5 Sttfrcg 0 ^o(ds»^ n*n^ sirio 
dioi^ae, a£> dry^do £zpzxi. 

quantum: s^otoo: ss& &,£ ££5iodS 0&PS& 5 ?: *ac&i ^do/ves 

(iS^’tSSSiJ^s^Q®, ■s i SjsCipg E £jd-E5 ,: QLi;. 

quantum mechanics: s^ouo ^qs“£% i^oE s^uk£b 
B^SSeo ®&cf€F ESpfa 0 ^ ^tfSo^fr 0 ft>q?ocfo 3/3. 

quark: 3<£gcp34b $Dn$ s*g &c=sjSesq. &C 3 j 

^ 0 ( 4505 , (^%Pc3d, EF-S^ti? 1 iic^db B^^saoiPau, 

radar: cr^E: sSdorpsj ^°c!&g^ ssi^e® w&jijj&j j^rpiDv dfoFv^ 

^0(^0, 

rad inactivity: SfitS^tT 0 ^^: 6£ o ^d^co iD^Sdu siaS 6 

*®o fi® | S3 


«? ffcrafli 


^0(6^0®* S^SvtSO. 

red shift: 3]ofb: cfoS &jo£ &p6c>rr d6©^&^*s>£p^o £>o£) 

s °oS nj^rp &*d£$c. s£i c*£5 wl?|^ aJ±rt)&o6. 
singularity: £^£ 06 ^ 0 : pfos^otf 6 && £oi&>;&. &£> ts^d 

oSo^i se^o^son*- &Sj i, dGdbGQ- 

singularity theorem: £g£od;t^ tfeBtSfcnro^o: ^iO^ £5^tSbu£* 
£>&&otidfco «o£ ScfhE &e?«& 5fo tfc&eS foeFotfo, ds fccpotfo 

il & *m 

^gSodti^Q ^Oi 3 3^0 ^SQGOOiSS uSEgfooE., 

space-time: ^-^uo: a& sptnrti ^t’o. ?Goi^ 3 ti?s^ 

£P?3 

spatial dimension: '4& £«5^G: s*tio ££2 &c*£j 

— *!\ “ — — #, =-- 

special relativity: i£<%£ ^1;.£ %£p 

&& 4 el&G» IQd&^e^ &A& 0 *£*£& Sc5^ 

sSB'Sc.&u &gg£$ iiSdb. 

spectrum: cSdEJ^o: s*d Edo^iSdfo^i©^ ^domEh £)fl 

Igi^S^ean 0 Sd&dkdo". 

spin: F\&&; <£o#$cfo;T’ <£^ 0 . fYO! ^s 3 

^6 iSoao^a 60 -GjoG.. ®at'5 Soi^ S^do. 

stationary state: S^o|j©: s^^os 1 ^b. sA Sfio# 

dfrrfa&^ Kud ^ejdfeo &I%S3 &otea&- Ste^SS ©£ 

^d^oG&ft&jfcSS ■Dtfrptfj" ©E ^ddorp M&Sj&uG. 

strong force: lifctfSiiS tf&«?*5 fi, £3 n saS 

b£* 3 )£§>£ tfg. £fO (g^KSo Sing^fisSs^ ©o**« 3 atf 

|^&*S&E aft ££■£ &Q&&Q& ^tpg^p 

dl)!xj Eodh&o S- cs d-ESor^ ^dS^csa^ ^^cijefotiG. 

uncertainty principle; &"|jfgc s*& ^o ^bo^) 

*3rio fb&OfcS gut^^Grp £i£ s^tx# 3oc3 3£^o. & 

0065 ^ EuM er£ rtsOoE £q& ££}}<& tfSJ^QIT 30*1 □*=£) dj&o^ 

qpQ^orp Sao^pS* 

virtual particle: &&>sfypio\ E^odj^j ae'S^j^ 

ftj^dfcdo iv^G EPCil. '^Qjc-C^ ©& esfc^O^I 8 Sdi, CFS 

184 =^ciS#i 


§?©£! 

wave length: &6ofio frdjfc ^ epo « 3g£. 

os4]ue;& rp& ctotSa rp& &4j.- Gfrda 

wave/particle duality: <$ 6 ori *se® &p£tfkp: a^o^E; 2 bs»rag'.^ 

" aj ^ (f iti rJ 

<£tforpS4 ^cspEsI ^do €tS& 5^iS;S. 5*Z\ ^oddr-tf 4 £c etcb 

-■ 5. tipi 

^CSorFearps&j* tfdorpea £eff"<ttrPftkp i£S£e3*cfoa 5®toiaEb SosOf', 

— 11 — c W IV 

3ew&>o&. 

weak forte: ^ojTo i^d£o£ a£. Bos 6 

£§. sftS iSpg^ ^sSodofi^ {£^°£o t5p&£x>&. sj.^ 
£»»<!%£ M 65) (£^£0 aafcsoQ, 4^ £&ny$ Ep|*io 6 5 ; 

^Owdu, 

weight: E&ds: s-d body^i3 lS<EpRo 03 ^|. esfi 

idSjgtP-SS (JjotoD&, s^Q adf^ t-£fc 3 s*^. 

white dwarf: Se; dcdbffciE^: a, Si e,iJ ?jcS, ^£$e; fS^o. £ 3 ^ 

cSe;, IFeiflos* ?apicSQ s^dcsgrp a^a ft)ej£3££j^o& r 

£&»&> 

r-i P 
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*^00 


q 3, narjm 



1. E)do ddeSco. dp. 100. glrwo®, 

2. &\$POs-l + 2). tip. 7 5. 3ojrt): <3. iro^. 

3. q 3|©^-2 + 2jl tfp.tiO, Scad* esS^cdpS 

4. ey ^ (^I^o dr 3 , SO- 3eafb: 

5. Ib^ (sa^S £0^ + 4X dp.75, 3o^i5&&: w. rpofr- 

6. epoo dt£ f^'5)£ &&Qfc). dp. 90. eltoMa: £i. rpoG. 

7. S^cj^SP^ -^§oRj. dP-OD- Seiirt):i)o. Saicl&&[Sp5, ii).JTa§ 

a. tfliZoui C S*^ao5 S^i). dp. 15. Scafo &cg&6o 

9. £lJ“ 5; s , wOf’i^ S'© esQ£ dp. 24. 3™fo:o).rPu$. 

i3 ifj Td Q EJ 

10. BorpSo £3 (&£EE dr. 20. Si 35 dcu"^. 

UJ 

11. Timeless Poems of Ye mana. dp. 24, aa^wi; t;. 

12. Liberty (Milton +- 4). 6j*. 1 00. Editor; A. Gandhi 

13. dp. 75. Scortu 3o. ■&£tpzfo^j5£n n ^.. 

14. spates ^pKe5^q- 2. dp. 75. 3 q. £ dcpSb^i^a ,: 2&. 

15. 5i©£lo&. (epE eiod^) dp. 30. cJearfr: 3. rpQ&, 

1 6- CP^E H§*5 iiriu 7 p£. (.(Pop £e»ogp &3535)dp.25. SsErta: IE rfifrya 
17. es6^ &*£>&& dd^- (IS& dp. 40, *lo&rbr £>. 

IS. &smp d^ea. dp. SO. oiSdEs: 

1R £dt*. dP-5R ^eafb: £ ep £n. 

20. ’da<5^) Edua-l, dp. 50. £. ^ospqpoi. 

21. s^eidfoo^o. (1 p£ & 3^,) dip. 33. 3 cj^j: 

22. SbrtfS. dP- 20- (6d& eps) Sacria: <3o. S^di^d^. 

* » 

23. e$Qf\<5 exil, (d>CP£0 ££ic.Fi) dp. 50. Se»d); i&E£. 



24. &Q&&G0O -1. dp. 7i>. Start: ft^jpSv. 

25. -2, ip. 75. Sturts; ^^Gpft. 

2tL □'‘dpcrteso-l. ftp. 7 5. Sturt: ao.-feitpiai^cp^. 


27. z^tyjs EPcSpOSoraQ-S. lip. 75. Sturt; ao. 

28. Arid er^pcrtrao, ip. 25, Start: '£S$” j &i^ji^CF^. 

29. rpaa^spi di(s£. t^udsob^G ^cS^orto) dp. 50. ;$£sipft 

30. ^cS^ea. (ffrftT) ip. 60. Start: ^). rpo£. 

31. spS^iSS ^ip^I 6 , (cfSJddb^ 1 cSs^ 5 ) ip, 55, Sturt: i^rto tPSp^^^i. 

32. deeded) ^oEPoiT^a, (dtap& ®£I^} ip, 50. Start: 

33. IjijEid&E ^&jj. ip, 55. "£j££kcb: SSaoJ^do s^i^d^. 

34- ■fjspJviJSo. ((JL^do^) ip. 60. Sturt: 5,£LS^. 

35. EPfSSi it-PigSp. ip. 6 Cl ^sdiea: f^rto ?p2ppp&. 

36. iaJv^ iitu-2. iP. 50. TiSdra:. ^rto cpSj^S^i^ 

37. crdE Eogd ■£*£ (s^i^pS 6 * ip, 50. Start: ^ipd£ i^Z&6. 

38. a£ *pcp-_ (ape^oSp. .^£^,156) ip. 30. Start-: 

30- soun°rt &£). {o*ag taptup ftS^eE) ip. 40. Start: ^5. SfotSjEPGU. 

40. Suq^ep 3*D^,,, £<£ea. ip. 50, Start: da?j»5do 

41- Sucrt Siftofro) ip. 50, ft, ttil $S. 

42. taij>rt: {s^£ EPiSj d£So. So^'o.j. ip. 75. Start. *k> ^oSo^sSc^ ^cp^, 
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